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For the Journal of the Franklin Institute. 

Suggestions Respecting the Superstructure of Railroads, 
By Jonx C. TitAUTwnrE, Civ. Eng., Philadelphia. 

I would suggest to superintendents of railroads now in operation, 
the trial of a few rods in length of superstructure with string -pieces, 
and two sets of cross-ties, as shown by the following sketch. The bot- 
tom of the string-piece is supposed to be elevated about an inch above 
the ballast. It appears to me, that the elasticity insured to the rail 
throughout its entire length by this arrangement, will be found to dimi- 
nish to a very great extent the destructive pounding action which the 
engines exert upon the rails of all the superstructures now in use. Ex- 
perience would soon point out the proper dimensions and distances apart 
of the timbers to be employed for engines of any given weight, in order 




to insure the requisite degree of elasticity, which evidently admits of 
being varied to any extent which may be found desirable. The in- 
creased quantity of timber involved in this proposed plan is a manifest 
objection to it; but experience only, can indicate whether the attend- 
Voi.. XXXVIII.— Third Swum—No. I.-Jcly, 1859. 1 
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ant advantages which it possesses, may not more than counterbalance 
this objection, together with any others to which it may be liable. Be- 
side the greater presumed durability of the rail, /row the fact that no 
portion of it rests on a rigid support; we should secure a much more 
efficient rail-joint ; inasmuch as the joints would rest upon the upper 
cross-ties, instead of between the ties, as is the present preferred prac- 
tice; thus combining increased strength of joint, with greater uni-' 
formity of elasticity. We also should elevate the rail more beyond the 
influence of snow. Moreover, should this expedient enable us to obtain 
that certain (uncertain ?) amount of elasticity of rail which all engi- 
neers concede to be so important a desideratum, it will doubtless lead 
to the adoption of more efficient supports for the lower cross- ties them- 
selves ; — supports which may extend below the influence of rain and 
frost ; and thus effect a very important reduction of expense for rec- 
tification of the track,— beside dispensing with the use of ballast. 

The great objection to the employment of such supports hitherto, 
has been the increased rigidity of track attendant on them, and by 
which the destruction of the rail is greatly accelerated. But if we can 
devise a means of modifying or entirely annulling this rigidity in the 
rail, by a process entirely independent of the foundation on which the 
rail restSy then this objection vanishes ; and the way seems to open for 
arriving at a much more perfect superstructure than has hitherto been 
used. 

I hope that the subject may be regarded by some of our intelligent 
superintendents as being of sufficient interest to induce them to make a 
trial of it, if only for a few lengths of rail ; and to communicate the 
result through your valuable Journal. 



Substitute for Feed Pumps and Donkey Engines,* 

A very curious apparatus, called an Automatic Injector, invented 
by M. H. Giffard, and made by M. II. Flaud, the well-known engineer 
of Paris, has recently attracted considerable attention amongst scien- 
tific and practical men in France. The apparatus has been adopted 
by the Director General of Naval Construction in France ; and has 
already been ordered by more than one well-known firm in the north 
of England. 

The object of the apparatus is to supply water to the boilers of steam 
engines, or other steam apparatus, by means of the force of the steam 
contained in the boiler alone, and to return to the boiler all, or very 
nearly all of the heat contained originally in the steam thus used as 
the motor for supplying water to the boiler. It works without any aid 
from machinery; it is, in fact, perfectly automatic, as the title implies, 
and, consequently, it acts equally well when the steamboat, locomotive, 
or engine to which it is attached, is in motion, or at rest. 

A B is the pipe bringing steam from the boiler; CD another pipe or 
chamber which receives the steam from the former through the holes 
at D — this latter pipe terminates conically ; E P, small piston or rod 

■ * From th« Load. Mechanics' Mag., April, 1869. 
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working by means of a screw or handle, fm; this serves to regulate 
or prevent entirely the passage of the steam ; G is a suction water pipe. 
The water is drawn up into the chamber which surrounds the conical 
end of the steam pipe c p, and passes through the opening marked by 
an arrow between H H. The space left for the exit of the water is regu- 
lated by means of the lever and screw L, which moves the steam pipe, 
or chamber, c D, in either direction ; IJ, is a passage to carry the water 
to the boiler, together with the steam which communicates to the water 
a portion of the force with which it is charged by the pressure in the 
boiler; 0 is a valve to prevent the return of the water from the boiler 
when the apparatus is out of work ; p leads directly to the boiler ; Q 
is a screw stopper, to allow of re-adjustment or cleansing of the valve; 
k is a tube which carries off any superabundant water which may col- 
lect in the space around ; IK is an opening with a sliding corner, 
through which the action of the apparatus may be distinctly seen; the 
steam and water combined forming a continual and rapid stream be- 
tween the parts H and L 




To work the apparatus — the diameter of the water supply pipe being 
calculated to give the necessary amount of water — the rod E F is moved 
forward by the handle M, until the conical end of the rod stops the 
orifice of the cone. The steam cock in the pipe A B is then turned on; 
the screw handle M is then turned back a turn or so, to permit a small 
quantity of steam to pass. The steam in its rapid passage creates a 
vacuum in the chambers of the apparatus, and the water rushes up the 
pipe Q into the space above. As soon as the water has entered, the 
handle is turned round so as to draw back the conical rod, and permit 



Digitized by Google 



4 



Civil Engineering. 



free passago to the steam ; the water is then carried rapidly into the 
boiler, and ceases to run off by the discharge pipe K. 

The principle upon which the apparatus is based is, that as the pres- 
sure is equal upon all the interior surface of a steam boiler, and con- 
sequently as each unit of surface sustains the same pressure, if the 
steam is taken from the boiler into the apparatus by a larger orifice 
than that through which it is returned, the force of entry of the 
steam will be in greater proportion to the dimensions of the two ori- 
fices ; or, in other words, steam brought from a boiler through a pipe of 
a given diameter, can easily be forced into the boiler again through 
the other end of the pipe, provided it have a much smaller aperture. 
In the machine in question, the entering orifice bears but a very small 
proportion to that of the supply pipe, because it is necessary to allow 
for the loss of force occasioned by the action of the water upon the 
steam. 

In the above cut the apparatus is represented in a horizontal dispo- 
sition, whereas it is now made vertical, but the only difference in the 
arrangement of the parts is the curving downwards of the two water- 
pipes a and K. 

For the Journal of the Franklin Institute. 

Mechanical Expansion Table. By James H. Warner, 
Engineer Corps, U. S. N. 

The expansive properties of steam have become so familiar to engi- 
neers generally, that to present an example bearing upon the subject 
may appear somewhat presumptuous. But the following is simply a 
mechanical method of doing that which is, perhaps, better done with 
figures. This table (Plate I,) is based upon Marriotte's law of expan- 
sion: — that the pressure decreases in an inverse ratio with the distance 
to which the steam is expanded, and of which it is a linear exemplifi- 
cation. 

The dimensions of figure may be considered those of a steam cylin- 
der, the vertical lines forming divisions of length, the horizontal lines 
indicating pressures of steam. These divisions are equal in the dia- 
gram, but the divisions of length are not required to be the same as 
the vertical, or those representing pressures of steam; and although 
limited in the Plate to 48 inches, and 30 pounds per square inch, may 
be carried in either direction to any desirable extent. 

In explanation, let the pressure of steam be 30 pounds, cut off at 
24 inches, and expanded to 48 inches, to find pressure at end of stroke. 
Bring the edge of the intersector to the junction of the vertical line 
corresponding to the distance to which the steam is expanded, and the 
pressure line 30. Then the point where the intersector cuts the verti- 
cal or cut-off line 24, indicates the pressure of steam expanded to 48 
inches equal 15 pounds. The conditions being the same to find pres- 
sure at 3G inches, bring the intersector to the lines 30 and 3G, repre- 
senting pressure and distance. Upon the cut off line we find 20 pounds, 
the required pressure. 

Suppose the pressure of steam equal 25 pounds, cut off at 8 inche s, 
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and expanded to 45 inches, bring the intersector to junction of pres- 
sure line 25, and distance line 45, we find upon the cut off line 8, the 
pressure 4, 4 pounds. The same pressure is required for any other pres- 
sure and distance. The intersector operating upon the given pressure 
)ine for an y distance throughout the length, the required pressure will 
be indicated upon the cut off line. 

This table constructed upon a larger scale will admit of decimal and 
other subdivisions, giving the pressure sufficiently correct for practical 
purposes. 

The pressures as noted upon the cut off line are the ordinates to a 
hyperbolic curve corresponding to that degree of expansion. 



Ye Anatomie of ye Engineere.* 

The Indian Punch has the following: — Although an arch man, yet 
is he never forgetful of gravity; and though he damneth and blasteth 
more than any other man, he piqueth himself on being always correct 
in his terms : he is a dab at algebra, for which a Y Z is needful : he is 
a very Noah at describing arcs. Though he seeketh not after taverns 
he is conversant with sines, and payeth due attention to his cosines and 
sick Aunts. Even though not wealthy, he helpeth to establish many 
a bank. He, ever kind and hospitable, supplieth chairs for sleepers, 
and though addicted to rail is never forgetful of the tender : he is a 
dutiful subject and though often in hot water, ever payeth fit attention 
to the Governor. lie is somewhat of an ornithologist, knoweth all 
about cranes and crows, kites, tumblers, and cocks for hencines, and 
moreover maketh wire ducks to aid his resonant steam eagles to fly. 
lie is also somewhat of an entomologist, understanding flies, crabs, 
worms, and such likes, and not above taking notice even of a cows 
ticks. Though partial to hydraulics he is not otherwise a rollicking 
man, yet is at home in high dressed attics, where he often maketh use 
of new mattocks in his area speculations. He is a peaceful man, though 
well versed in triggeruometry, and in the habit of making great use of 
switches in various ways. He is of levelling tendencies, yet sometimes 
* wisheth he were monarch of all he surveyed. He is the most progres- 
sive of mortals, axing his way through forests and picking it through 
rocks, and, paradoxical as it may seem, he opens a country by putting 
locks on the rivers and keys on the banks. He is by no means a hater 
o' docks man, but well versed in dry dock trinal subjects, and would 
never desire to pull down the church unless it stood in the way of » 
railroad. He reverenceth the institutions of his country, because in 
them he recognizeth the mechanical powers. The Press he rightly 
regardeth as the lever; the ten-pound voters as the small end of the 
wedge; the House of Lords as the inclined plane, and the Commons as 
the screw: the Army he conceiveth to be both hammer and tongs com- 
bined, the Navy a scries of pulleys, and country justices in general 
pumps. His affection for the constitution is unbounded, for he only 
regards it in the light of the common wheel. 

• From Uw London BuUdo, No. 84*. 
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On the Burning of Welsh Steam Coal in Locomotive Engine*.* 

By J. Tomliwson. 

[Read at the InrtitoUon of Mechanical Engine*™.] 

The use of coal in locomotive engines having become almost the rule, 
the writer offers the following results of a series of trials he has made 
with the steam coals of South Wales, in locomotive engines upon the 
Taff Vale Railway, in comparison with the best descriptions of coke to 
be had in the same district ; as there has hitherto been a difficulty in 
the use of that description of coal for such a purpose almost amount- 
ing to prohibition, from the fact that in all previous trials a failure has 
resulted from the burning of the firebars. This failure of the Welsh 
steam coal in locomotive engines has been hitherto attributed to the 
firebars becoming clinkered over; but the results of the trials described 
in the following paper appear to show that the failure has arisen from 
an entirely different cause, and one that can be completely obviated. 

The writer was originally driven to the use of coal alone for carry- 
ing on the traffic of the Taff Vale Railway in January, 1858, in conse- 
quence of the continued strike of the colliers in the Rhondda Valley, 
where the coking coal is obtained. Previous to that time little or no 
coal had been used in locomotives, owing to the good quality and low 
price of the coke ; and from the idea that coal could not economically 
compete with coke for the heavy work of this line, and also from the 
known difficulties to be overcome in its employment. The transition 
from coal to coko being sudden and unprepared for, it became neces- 
sary to watch the matter closely, so as to determine which of the va- 
rious descriptions of coal would answer the purpose best, and to arrange 
its treatment : more especially as at the outset, from the various quali- 
ties of coal that had to be used, the firebars were continually being 
burnt out, and seldom could be made to last two days without passing 
through the hands of a smith to be separated and straightened ; even 
then several bars a day were totally destroyed in each engine, some 
engines having had two entire new sets a day to run 100 miles. After 
careful consideration of the subject it was decided to use only one de-» 
scription of coal ; the preference was then given to the steam coal over 
the bituminous, as being more pure in its composition, and smokeless; 
and after attentive observation and trials the Aberdare Four Feet Vein 
coal was chosen. With this coal it was found that the least damage 
was done to the firebars, and the best result obtained by working the 
engine with a very thin fire, say not exceeding 9 inches with a mode- 
rate load, and slightly thicker as the load increased, not however ex- 
ceeding 15 inches in any case. In working with a light train or down 
hill with a loaded train, it was found advantageous to keep even a more 
shallow fire than 9 inches; for the blast being very light (as little or 
no traction is required down hill on this railway), the supply of steam 
could not be kept up unless the air were admitted with little difficulty; 
it is however necessary to be prepared in case of being stopped, and 

* Fran the Loud. CIt. Eng. and Arch. Jodr., May, 186ft. 
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therefore a bright fire -was a desideratum which could not be obtained 
unless it were kept thin. 

The injury to the firebars was however still a great item, notwith- 
standing all the care that could be bestowed on them ; for it is difficult 
to get a number of men to attend implicitly to rules which give them 
more trouble than they have previously been accustomed to. The writer 
therefore was induced to try an experiment by covering up the entire 
surface of the bars with small pieces of firebrick, not exceeding 3 ins. 
cube, and putting the fire on them, so as to prevent the direct action 
of the fire on the iron of the bars ; and it was found that from the clean 
nature of the coal no bad result took place in the generation of steam, 
while the bars now received little or no injury. This plan has conse- 
quently been generally adopted, but with the partial substitution of 
clinker from stationary engines instead of firebrick alone. It has com- 
pletely obviated the difficulty of the bars being burnt, and a set of bars 
will now last on an average four months, running about 100 miles a 
day. It is also attended with a beneficial result ; for the small coal, 
instead of passing directly into the ashpan unconsumed ; adheres par- 
tially to the red-hot brick and clinker, and is consumed ; and notwith- 
standing that the Welsh steam coal falls readily to small, and has little 
if any binding property, the engines can run 100 miles without clean- 
ing out the ashpan. Another description of coal containing a larger 
percentage of ash has also been tried forgetting up steam and making 
the first fire to start with, which clinkering slightly on the bars most 
effectually protected them from burning : the use of this coal was how- 
ever limited to 5 cwt. per day for each engine. 

To place the engine more out of the control of the men, the plan 
was adopted which had been in use on other engines, of perforating 
the shield of the firedoor and drilling five or six two inch holes in the 
door itself, so as to admit a little air above the fire ; this was found 
useful not only in assisting combustion, but also in preventing the blast 
from lifting the small particles of coal and thereby choking the tubes. 

Having so far succeeded in efficiently working the traffic entirely 
with coal, and finding the engines were working the trains with a 
smaller weight of fuel than they had previously done, the writer was 
disinclined to return to coke without good reason, after the experience 
he had had. A series of experiments was therefore made to test the 
commercial value of each description of fuel. The first series of 
experiments was made with an engine working the regular mineral 
trains, with Aberdare Four Feet coal and Ithondda Valley best coke: 
the second series, with the same coal and coke, with a special train of 
thirty-five loaded coal wagons weighing 269 tons, run at the regular 
speeds of the ordinary trains of about 11 \ miles per hour: the third 
series, with various fuels, with a special train of forty loaded coal 
wagons weighing 314 tons, run at a speed of twenty miles per hour up 
the hill and twelve miles down (twelve miles per hour being the limit 
. down hill with loaded trains) : and the fourth series, with bastard steam 
coal and Aberdare Nine Feet coal : the former of these has a larger 
percentage of ash and more bituminous property, the only objection 
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to its use being the smoke : it does not burn the bars, and is fully as 
economical as the pure steam coal. 

The whole series of experiments were made with the same engine 
and by the same engineman. The engine is of the following dimen- 
sions: cylinders 16 inches diameter and 24 inches stroke; six wheels 
coupled, 4 ft. G ins. diameter ; firebox 3 ft. 6 ins. square by 4 ft. 10 
ins. high ; 156 tubes, 13 ft. 3 ins. long by 2 inches diameter, and No. 
11 to No. 14 wire gauge thickness ; safety valves loaded to a pressure 
of 110 lbs. per square inch. 

The following table gives the general results of the whole of the ex- 
periments, showing the quantity of fuel consumed per ton per mile, the 
quantity of water evaporated per pound of fuel, and the average speed 
of the train during running 



Description of Fuel. 


| Fuel 
consumed 
per ton per 
mile. 


Water 
evaporated 
per pound 

of fuel. 


Speed 
in running 

miles 
per hour. 


• 


lb. 


lbs. 


miles. 


Coal — Aberdare Four Fret Vein, 


•127 


7-63 


11-5 


Coke— Rhondda Valley Best Coke, 


•172 


7-62 


111 


Coal — Aherdare Four Feet Vein, . 


•130 


8 37 


n-s 


Cuke— Rhoudda Valley Best Coke, 


•124 


8-34 


11-3 


Coke— Rhondda Valley Best Coke, 


•136 


7-54 


16-8 


Coal — Aberdare Four Feet Vein, lump. 


•133 


773 


16 5 


Coal— " half lump and half small, 


•153 


711 


14-8 


Coal— RhonddaValley Bastard SleamCoal 


•110 


863 


11*5 


Coal — Aberdare Nine Feel Vein, 


•112 


815 


H-6 



The results in the consumption of fuel showing in all cases slightly 
in favor of the coal, they may fairly be considered equal ; and as the 
abuse of the engine when burning coal is more easily detected than 
when using coke, this forms a further advantage in favor of coal. The 
preference may also be given to coal over coke for the freedom in ge- 
nerating steam, which will allow the blast pipe to be of larger dimen- 
sions than when burning coke. This has been clearly shown, as the 
engines are now maintaining steam at 100 to 110 lbs. per square inch 
with coal, with the same sized blast pipes as were used previously for 
80 lbs. with coke ; and the firebars have also been placed closer toge- 
ther, the air spaces being reduced from 1 inch to f-inch. Hence the 
writer thinks it may be concluded that the Welsh smokeless coal may 
be economically used in substitution for coke ; and that where failures 
have taken place previously, they are to be attributed to the very great 
heating power of the coal ; and that the difficulty with firebars has 
resulted not from clinker, but from the absence of a proper protection . 
for the iron of the bars, so that with heavy firing the heat has struck 
downwards and fused the bars themselves. 



Digitized by Google 



On Burning Welsh Steam Coal in Locomotive Engines. 9 

Nearly all tho engines on the Taff Vale Railway are now burning 
Welsh steam coal entirely; they take with each train a load of eighty 
empty wagons averaging 3£ tons each or 260 tons total, up an aver- 
age rising gradient of 1 in 801), at from 13 to 14 miles per hour with- 
out any inconvenience. 

The composition of the Aberdare Four Feet Vein, the coal now in 
use in these engines, is 



Carbon, . . . 90-25 

Hydrogen, . • . 4- 1 2 

Oxygen, . . . 2-25 

Nitrogen, &c, . . 213 

Ash, . . .1-25 



100 00 

It is therefore practically coke, and requires only proper treatment for 
substitution in the place of coke. Another great advantage in the use 
of this coal over all others in locomotive engines is its almost entire 
freedom from smoke, thus rendering any plan of smoke-burning unne- 
cessary, not even a steam jet being required when the engine is stand- 
ing- 

The advantage of slow speed is so distinctly shown in the results 
obtained that the writer considers this point as worthy of more atten- 
tion than it usually receives on railways; for a slow speed not only 
economizes the quantity of fuel consumed by diminishing the resistance 
of the train, but also increases the evaporative duty obtained from it. 

Discussion. — Mr. Tomlinson explained that the firebrick was merely 
broken up into small pieces of about 3 inches cube, and thrown in 
roughly with a shovel in a single layer over the grate, so as to cover 
the firebars ; it was found to last a long time, and in one special trial 
that he had made to ascertain its durability the fire was not dropped 
for six days, the engine running continuously 100 miles per day, and 
at the end of that time the firebrick still remained as an efficient pro- 
tection for the grate bars. The thickness of the fire was an important 
point: it might be 9 or 10 inches thick at the sides, where the absorb- 
ing surfaces of the firebox kept down the temperature ; but should be 
as thin aa possible in the centre, so that the bars could just be seen 
through it, for the bars would go down in the centre in spite of all pre- 
cautions, unless the fire was kept very thin, on account of the intense 
heat. By the experiments the injurious effect of increased speed was 
remarkably shown, not only in increased consumption of fuel, but also 
in diminished evaporative duty of the fuel, which was reduced about 10 
per cent, by an increase of speed of 5 \ miles per hour, or about 50 per 
cent. In the trial that he had made of Newcastle coal, he had found 
that the bituminous Newcastle coal demanded very different circum- 
stances for its economical consumption, requiring a much greater sup- 
ply of air; it consequently received imperfect treatment in ordinary 
locomotive fireboxes, where no provision was made for an extra supply 
of air beyond that admitted through the grate ; so that the evaporative 
duty obtained in the trial was only 5\ lbs. of water per pound of fuel. 
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The results of the trials in consumption per ton per mile were not 
always thoroughly reliable as a means of comparison, on account of the 
great fluctuation in the weight of trains down, some being as much as 
700 or 800 tons down hill, which would materially affect the result ; 
the fall was nearly uniform from one end of the line to the other, 
amounting to 409 feet in 24 miles, or an average gradient of 1 in 309. 
The coke cost 12*. 6<£. per ton and the coal 6*. Sd. per ton in the wagons' 
upon the railway; so that the cost of fuel when coal was used was little 
more than half of that with coke, as the consumption was about the 
same in quantity to do the same work. 

Mr. R. Laybourn said he had made some trials of burning Welsh 
coal in locomotives on the Monmouthshire Railway, about eighteen 
months ago, with coal from Nixon's Deep Duffryn seam, the same 
seam of coal as the Aberdare Four Feet Vein, but found the bars came 
down in the way described : this was obviated by using inferior coke 
for lighting the fire, which formed a portion of clinker over the bars 
that served to protect them ; by this means he succeeded in using the 
coal. He had made a series of experiments, which led him to the adop- 
tion of a considerable proportion of coal mixed with the coke for the 
locomotives on the Monmouthshire Railways. In the half year end- 
ing December, 1855, and previously, coke alone had been used, at an 
average rate in that half year of 40 lbs. per mile for all tho trains, 
passenger and goods, costing 3*12c?. per mile of the trains for fuel. In 
the following half year to June, 1856, a quantity of coal was mixed 
with the coke ; and in the next half year to December, 1856, this was 
increased to an average of 22*73 lbs. of coal per mile and 17*85 lbs. of 
coke, making a total consumption of 40*50 lbs. per mile, at a cost of 
2-5M. per mile of the trains for fuel. The proportion of coal was then 
further increased, and the results were : — 

In the half 

year ending Coal. Cuke. Total Consumption. Coat of Fuel. 

June 1857, 39-36 lba. 6*60 lbs. 44 85 lbs. per mile. 209</. per mile. 

Dec. 1957, 39 71 5 20 44 91 - 2 13 

June 1858, 34 15 7-21 41-36 " 210 

He had not tried firebrick, but by getting up the fires with inferior 
coke a clinker was formed over the grate, which was found to answer 
the purpose of protecting the bars. 

Mr. Tomlinson said that the weights given in the tabular statement 
of experiments were those of the trains alone, independent of the en- 
gine and tender, which would add about 45 tons, the engine being 
about 29 tons weight and the tender 16 tons. 

Mr. B. Fotiieroill had been engaged recently in experiments on 
this subject, and he agreed entirely with the statements in the paper, 
as to the efficiency of coal for locomotives in place of coke; and that 
the quantity of coal required was not greater to do the same work, if 
suitable provision was made for its proper combustion. His experiments 
had been made with the partially bituminous coal of Lancashire and 
Yorkshire ; and he had also made one trial with the Welsh smokeless 
coal in a locomotive engine, but it was impracticable to complete that 
trial in consequence of the firebars melting down upon the trip, so as 
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to stop the engine after having run only a short distance. It was not 
from defect of the coal that this stoppage of the trial took place, but 
entirely from the melting of the firebars ; and it was evident that with- 
out some provision for protecting the bars from melting, the Welsh 
smokeless coal could not be employed in locomotives. In two trials he 
had made, the cost of fuel for taking the same train over the same 
distance of 96 miles was found to be with coke at 11*. 6<£. per ton, 22*. 
Zd.; with coal at 5*. 3 d. per ton, 9*. 5d. ; showing a saving of 57 per 
cent, in the cost of fuel consumed when coal was used. Locomotive en- 
gines using coal might always be made to burn their smoke satisfactorily. 
A point of great importance was the relative durability of the boiler 
tubes and firebox with coal and with coke; and after the practicability of 
using coal with great economy in cost of fuel had been established, this 
became a serious question in deciding whether to go on making coal- 
burning engines instead of coke engines. It had been feared at first 
that there would be a loss from more rapid destruction of the brass 
tubes and copper firebox with coal than with coke ; and he had been 
recently engaged in an investigation of the subject on the London and 
South Western Railway, where coal-burning engines had been worked 
for a long time, for the purpose of ascertaining the real lifetime of the 
tubes under the two circumstances. The result was found to be that 
in twenty-six coke-burning engines the average duration of a set of 
brass tubes was 94,518 miles, varying from 65,000 to 127,000 miles, 
according to their quality, and the description of coke used. But in 
several engines running with half coal and half coke, the tubes had run 
154,955 miles, and were still in good working condition; and in one 
of these engines the tubes after 137,676 miles work were not half 
worn out, and were reduced in thickness only from No. 13 to No. 16 
wire gauge, or from *095 to *065 inch. From the results of this inves- 
tigation he was satisfied that the ordinary wear of the tubes was caused 
mainly by the cutting and abrading action of the hard particles of coke 
drawn rapidly through the tubes, and was not entirely a chemical ac- 
tion as had been at first supposed; and consequently the comparative 
softness of the particles of coal greatly reduced this cause of wear. 
This was illustrated by the wear that ordinarily took place in the fire 
boxes of coke engines, in which the roof and upper portion were re- 
duced only ^'.j-inch in thickness, whilst under the firedoor and at the 
lower part of the sides, where exposed to the continued wear of the hard 
pieces of coke, the thickness became reduced |-inch in the same time. 
He was satisfied that the durability both of tubes and fireboxes would 
prove much greater with coal alone ; and that there was no ground to 
fear more chemical action from sulphur with coal than with coke. 

Mr. Tomlinson said that the quantity of sulphur in the Welsh 
steam coal was very small, and was included in the 2*13 per cent, of 
nitrogen, &c; in the Four Feet Vein the proportion of sulphur seldom 
exceeded from 1 to lb per cent., and was never more than 2 per cent. 

Mr. W. G. Craio said he was satisfied that the tubes had a much 
greater durability with coal than with coke. For the purpose of burn- 
ing coal he had used a firegrate constructed with each alternate bar 
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raised one inch above the others, making a kind of hollow fire, leaving 
spaces for air to enter under the fuel ; the bars were not found so lia- 
ble to burn in that arrangement as with a level grate, being protected 
by a greater supply of air on their top surface ; a set of bars now lasted 
several weeks with coal, instead of only one week as before when they 
were all level. 

Mr. J. Fenton observed that the low evaporative duty obtained 
from the Newcastle coal, when burnt without consuming the smoke, 
showed the great importance of insuring a sufficient supply of air for 
bituminous coal, and a considerably larger quantity than was required 
for a coke fire. 

Mr. W. Smitii remarked that he had seen a construction of cast iron 
channelled firebars by Mr. Gray, in an application of which every 
alternate bar was raised about 1£ inches above the rest : sloping notches 
or channels were made across the top edges of the bars, to afford an 
increased area for supply of air ; several sets were at work in London, 
burning coal, and they appeared to answer satisfactorily, giving an 
increased supply of air, and lasting longer than the ordinary bars from 
the greater cooling effect of the air. 

Mr. Tomlinson said he had tried a set of Mr. Grav's firebars for a 
stationary engine grate under a large Cornish boiler, but had not found 
there was much advantage over a set of thin cast iron bars which he 
had tried in a companion boiler of the same description ; the latter 
bars were 8£ inches deep by f -inch thick at top and $-inch at bottom, 
with f-inch spaces. In both boilers the firedoors were perforated in 
the same manner as the locomotive fircdoor, and provided with sliding 
shutters to close the air holes ; there was also a damper below the fire 
to shut up all close when the incline was not being worked, lie thought 
that in practice the channels across the bars were more frequently 
filled with dust than clear, and hence the absence of any good effect 
resulting from them. The bars that he used for locomotives were 
wrought iron, 4J inches deep by j-inch thick at top and ^-inch at 
bottom, and f-inch spaces when new. In some engines the same set 
had lasted five months when burning about 45 lbs. of coal per mile and 
running about 500 miles per week : their average duration was about 
three months, which was gradually increasing. 

Mr. R. Laybourn observed that an important consideration in the 
matter was the great variation in the quality of coal obtained in differ- 
ent districts, so that a special plan had to be arranged on each differ- 
ent railway to suit the coal to be used there. He had made a trial of 
a plan of firegrate by Mr. Jeffreys, of the Shrewsbury and Hereford 
Railway, in which the bars were laid flatways on the side instead of 
the edge, with air spaces between, and partly overlapping one another, 
forming a gradually sloping surface from each side of the firebox down 
towards the centre; this arrangement proved successful in admitting a 
larger supply of air, and he found it effective in burning the bitumin- 
ous coal. 

Mr. Maudslay observed that this was similar to Mr. Crampton's 
firegrate, that wa* used on the French railways, except that in the 
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latter the bars were laid transversely instead of longitudinally in the 
firebox, forming a surface sloping down from the firedoor towards the 
tube plate. 

Mr. E. A. Cowpkr observed that in Mr. Gray's plan of firebars that 
had been referred to, the general arrangement he believed was to have 



in plan for the admission of air ; but the effective area was increased 
to GO or 70 per cent, by cutting sloping notches in the top edges of 
the bars, so that portions of the top surface of the bars were cut away. 
He did not know what were the results of their working, but thought 
the use of very thin bars fully answered the purpose required ; he 
usually employed bars only £-inch thick at top and ±-inch at bottom, 
with $-inch spaces. 

Mr. Tomlinson said that a set of Mr. Gray's firebars had been tried 
for some time in the "Iron Duke" locomotive engine on the Great 
Western Railway; but he did not think any plan of stepped grate would 
be suitable for burning the Welsh coal, for he found that if any one of 
the ordinary bars was accidentally left standing up above the others, 
from the notch in the firebar frame not being cleaned out, it was sure 
to get burnt more than the rest. 

Mr. E. A. Cowpee had heard that a plan had recently been tried 
in some locomotives on the Great Western Railway, for tipping up the 
entire firegrate upon a centre bearing, so as to allow of laying the fresh 
fuel on the bars, and then covering it over with the red fire when the 
grate was tipped back again sharply. 

Mr. R. Laybourn believed that was Mr. Jeffreys' plan, and was in- 
tended as a mode of making cast iron bars suitable for locomotive fire- 
grates ; this was effected by never disturbing the cast iron bars on their 
bed, and they were never removed until worn out ; but when the fire 
had to be dropped the whole frame was tipped over on a centre bear- 
ing, allowing the fuel to drop out. This plan gave great economy in 
the cost of maintenance of firebars, as cast iron was used instead of 
wrought iron bars ; and the bars were preserved from injury by avoid- 
ing the handling of them whilst hot, which was liable to bend or break 
them. 

Mr. J. Fernib said an arrangement of ridged firebars had been 
tried for a stationary engine boiler at Derby, on Mr. Chanter's plan, 
in which the top of the bars was ridged or serrated, and every alter- 
nate bar was moved longitudinally about 1 or inch backwards and 
forwards, the intermediate bars remaining stationary ; the alternate 
bars were moved by a transverse shaft provided with a lever, which 
was moved occasionally by the stoker. These had been in use about 
two years, and were found to answer the purpose satisfactorily ; the 
ridges on the bars served to keep the fire gently Btirred, preventing 
clinkers from adhering to the bars. 

Mr. W. G. Craig observed that for burning coal it was requisite to 
have the bars rather close together and very thin, considerably more 
so than with coke ; and the object ho had in view in using a grate with 
the alternate bare raised above the others was to admit more air under 

VOU XXX V I II.-— T H I B D 8BKIE8.— No. 1.— Joly, 1859. S 



£-inch bars and J-inch air spaces 



ving 50 per cent, area of 




Digitized by Google 



14 



Civil Engineering, 



the fuel, making a kind of hollow fire, to prevent the bars from burn- 
ing. The firebars he used were $-inch thick at top and £-inch at bot- 
tom, with f to J-inch air spaces, and when placed alternately raised, 
they could be brought still closer. 

Mr. J. E. Clift inquired whether a pan of water had been tried 
under the firegrate, to prevent the bars being burnt; that plan was 
frequently used in stationary engines with good results, and by this 
means he had had firebars in constant use for two years with intense 
coal fires under gas retorts, without the bars burning away. There 
was constantly a supply of water under the firegrate, and the steam 
rising from it served to keep the bars continually protected and cool. 

Mr. Tomlinson said he had tried a jet of water from the boiler kept 
continually running under the firegrate of a locomotive during the 
whole trip, but it did not serve to protect the bars from burning ; he 
had not tried a pan of water, but with the jet there was so much water 
constantly supplied as to keep the ashpan full of steam, and he thought 
the effect would be the same as in the use of a pan of water. 

Mr. C. W. Siemens olfeerved that the efficiency of the water below 
the firegrate would depend a good deal upon the quantity of ashes 
falling from the fire ; if the ashes fell easily they would keep up a sup- 
ply of steam from the ashpan and preserve the bars from injury ; but 
if much clinker were formed on the firegrate, the water pan would not 
answer, as there would not be steam enough to keep the bars cool. 



On a New System of Axle Boxes, not requiring Lubricating, and 
without Liability to Heating* By Alphonse de Brussaut. 

The author first recapitulated the liability to accident arising from 
inattention to the constant greasing of the ordinary axle boxes and 
journals of carriages and of machinery, the inconvenience of accumu- 
lating dust and grit on the hearings, and the friction and wear and tear 
arising from these causes. He then reviewed the numerous inventions 
and attempts to remedy these evils, showing that none of them had 
hitherto successfully abolished the necessity for the expensive and Un- 
cleanly use of some lubricating matter. lie next proceeded to describe 
the system which he had introduced, and had applied somewhat ex- 
tensively in France to various classes of machinery in which the use of 
grease had hitherto been considered indispensable. The new apparatus 
was described to consist of a series of four, six, eight, or any other 
convenient number of cylindrical rollers of the length of the journal, 
retained at certain distances apart from each other, yet still united by 
elastic bands of vulcanized india rubber. These rollers, thus united, 
and placed around the journal, would be set in motion by the pressure 
of the axle, without the possibility of collision with or friction against 
each other, or of rubbing upon the surface of the journal or of the 
bearing, and thus avoiding as much as possible any friction or opposi- 

• from the Load. CIt. Eng. and Arch. Journal, Maj, 1838. 
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tion to the motion of the journal. The action of rolling being thus 
substituted for sliding, there could not be any abrasion of the sub- 
stances, and lubricating became unnecessary. The machines so fitted 
were stated to work with remarkable ease and steadiness, and to be set 
in motion and the speed to be kept up with considerable facility. No 
inconvenience had been experienced from the fracture of the elastic 
bands and shafts, making 450 to 500 revolutions per minute, working 
perfectly well, without any symptom of heating. 

The reasons for this action were stated in a plain and comprehensive ' 
manner by showing that in moving a body of an octagonal form along 
a plane the action must be either by sliding or by rolling ; in the for- 
mer lubrication was necessary, whereas in the latter the presence of 
any lubricating matter would be prejudicial. Extending the latter 
principle to the cylindrical form, which was merely a body having an 
indefinite number of sides, it was evident that by retaining these cy- 
linders apart by means of the elastic bands, so as to avoid friction 
against each other or upon the journal or the bearing surface, a prac- 
tically perfect rolling motion would be obtained, and it was contended 
that by M. Brussaut's system the two material results of rapid rotation 
without heating, and a complete suppression of the use of grease in all 
journals of machinery were arrived at. 



Clieap Railway Fare.* 

We see by the time tables that the South Western Company are 
carrvinc passengers in covered carriages on Sundavs to Portsmouth 
and back for 4«. each. We do not say that this is any thing extraordi- 
nary for a railway company in these days to do, but as the distance to 
Portsmouth is 94£ miles, a passenger is thus carried 189 miles for 4*., 
or just about ±d. per mile, which surely is cheap enough. 

It is difficult to run a train, especially a long one, for less than 2s. 
per mile, including every expense commercially chargeable against it. 
It would therefore require 200 passengers at \d. per mile per passen- 
ger to be in a train, in order to work at about 50 per cent, expense ; 
to net half the receipts as profits. We do not know how many pas- 
sengers these very cheap trains (to Portsmouth, Salisbury, &c.,) ave- 
rage, but we dare to say it is not less than 200. It is work almost as 
cheap as carrying coals at \d. per ton per mile. If no more passen- 
gers than 200 are found in such train, it is in point of fact cheaper 
than coals at \d. a ton a mile. 

Such cheap fares arc calculated to render railway traveling popular, 
and if the million can be attracted to the railway, benefit will follow 
to the railway companies and the public, for nothing is more healthy 
than a trip every now and then in the country, and as it is the case, 
that as many as 500 or 600 persons can be easily conveyed in one train, 
fares of only \d. per mile per passenger would be handsomely remu- 
nerative obtained from a train filled with so many passengers. 

• From Herapatb'a Railway Journal, No. M8. 
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List of Americas Patbst« which isbukd from April 19 to May 10, 1859, 
(lacLcsivsJ wjth Exemplifications. 

APRIL 10. 

216. Steam Boiler Ecr-wrs; Jonathan Amory. Waet Roxbury, Massachusetts. 1 

Claim— The method of increasing the combustion and protecting the combustion curve*, a* described. 

217. Device for Converting Alternate Circular Motio.v into Direct Circular Motion ; Abraham fiartholf, 

CllyofNew Yoik. 

Claim— The dog. spring, and lever, combined and arranged relatively to each other and applied to the 
wheel, or its equivalent, as described. 

218. BURIAL Cases; A. C. Barstow, Providence, Rhodo Island. 

Claim— Construct In* a metallic burial case with the ogee-ehaped ends, whoreby groat reduction in weight 
and economy in the niannf.ioture is secun.nl, and at the saiim time all the spaco required afforded. Also, form- 
ing the metallic case with the, overlapping strengthening ribs. 

219. Furnace for IIeatino Tire; M. Battel, Albany, New York. 

Oaiin— A furnace, composed of an annular body, fin" »p ue. control tube, with cover or damper therein, 
to regulate the draft, extension, rod, crane, top, and otherwise constructed as described. 

220. Anchor Tripper; T. L. Baylies, Richmond, Indiana. 

Claim— The arrangement and combination of the tripping bar, shaft, and cams, as described. 

221. Machine for Filing Saws; A. M. Bcardsley, Elkhart, Indiana. 

Claim— 1st, The arrangement of thf swinging frame of the file carriage upon the adjusting plate, no that 
it can bo turued over and supported upon the bed-plate, in the maimer described. lid. The arrangement of 
the check pieces upon the adjusting plate, between the arms of the *wingin? fnimc, fi>r th" purpime of hnuing 
the latter against the thrunta of the file carriage, while said frame is free to rise nnd fall. .Id, Thi- arrange- 
ment of the gHUging ocrew in the cro»w-piec*> of the swinging frame, by which the teeth are fib d to a uniform 
depth, without interfering with the riiting of the file earring *, to conform to the taper ot the file. 4th, The 
arrangement of the goats at oach end of the bed-plate, wheruby tho implement may be supported directly 
upon the clamp of the saw. 

222. Artificial Leos; Douglas Bly, Rochester, New York. 

Claim— The use of an elastic strap or apparatus fr<>m tin- shoulders, or upper part of the body, when 
fttt»ch"d to the artificial leg In such a manner that its contractile |iower is exerted iu connexion with the 
backward motion of the shoulders to produce the forward motion of the foot. 

223. Wabiiino Machines; Benjamin Bradbury, Abingtou. Illinois. 

Cbiim -The urratigcmcut of the levers and pitman moving the dushL-rs over tho concave of the box. 
221. Faucets; C. K. Bradford, Lynn, Massachusetts. 

Claim — The faucet, to lie operated by applying pressure directly to the head of the case, snid case for this 
purpone being provided with an outside elastic dinphragfii forming th • bend titer to. and combined with a 
valvo rod, armnged in relation to the raw internally, so that tho ends of sukl rod terminate respectively at, 
uml are secured to, the valve and diaphragm. 

225. Bedstead; Wm. H. Bramble, Springfield, Ohio. 

Claim — 1st. The combination of an under and upper section, united to each other by springs and links, 
so that the upper section may have a free, vertical, and horisouttil motion. Ud, Iu combination with a bed- 
stead made of two section*, the making of the |swts of th" upper section shorter than the *np|>ort« of the 
under section, so that said upper section, when plan-d ou the lower one. shall be entirely char of the floor. 
:id. The combination of the louse slats, springs, and webbing, when said wubbiug runs lougitudiuaUy or length- 
wise, of the b -d«t«ad. 

228. Cooking Raxoe; B. Wells Dnnklee, Boston, Massachusetts. 

Claim— The arrang -ment of the two induction flues, the gauge throats, their plates or bars, and tho flues 
around ami between the two ovens, a single damper, and its openings, being placed over the middle flue, aud 
with respect to the two flues. 

227. Governor for Steam Enotnes; John Broughton, City of New York. 

Claim— Effecting the connexion between the ball arms and the central rod, by means of two levers and 
two links, applied and ojierating as set forth. 

228. Lubricator; P. O. Brown, Schenectady, New York. 

Claim— The combination of the reservoir, provided with a discharging aperture, valve, having a receiving 
apertnr" in it. and air chain her, or the equivalents thereof, when said air chamber is armnged to control or 
assist the discharge. Likewise, giving to th" valve which conveys the oil from the reservoir to the discharg- 
ing aperture an intermittent revolving motion, iu one and the same direction, for ami by the action of tho 
handle, in cither direction of the travel of the latter, or in reverse directions thereof. 
220. Locx; Oeorgc Clay, City of New York. 

Claim— Tin- arrangement of the f .(lowing parts for united operation in a lock. vlr. : right and left donble- 
walled case, sliding right and left key-hole guard plate*, right and left forked bars, main aud auxiliary tum- 
blers, and bolt. 

230. Railroad Car Braee; Wm. E. Cooper, Dunkirk, New York. 

Claim— The arrang-ment of the bell cord, pulleys, and movable pulley block, with the brake cord, con- 
nected and op-rat"d for tho purpose of setting all of the brake* in tho entire train, simultaneously aud from 
any point within the train. 

231. Journal Boxes; Rienxa Daniels, Altnena, Michigan. 

Claim-Tho axle furnished with a screw-tapped arm, and having toothed and plain sections of a Journal 
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Arranged and clumped upon It, In combination with the Internally toothed journal box, and with rods, toothed 
and plain sect oris of frictional rollers, arranged and clamped on them, in the manner described. 

232. Harvest! mo Machine; George Eaterly, Whitewater, Wisconsin. 

Claim — lit, The adjusting of the rak<' by means of the socket, suspended by journal* or trunnion*, and 
secured in the desired position by set-screw* and bam, or their equivalents, in combination with the adjust- 
able platform, whereby the rake and platform may be adjnated to suit the height the grain is belngeut. 2d, 
The segment plate with th- curved flaorh, for the purp<jee of carrying the rake l«rkward*. 3d, The use of 
the peudant rod or bar provided with the rollers, in combination with the flnnrh I do not claim the guard 
finger— but I claim, fourthly, attaching, the guard finger to the bearing, in the manner described, whereby it 
may 1m adjusted, for the purpose specified. 

233. Machine for Qsarrtino Stone, Ac; Jonah Ellis, near Warrington, England; patented in England, De> 

ce tuber 0, 1S65. 

Claim — A portable apparatus designed for cutting grooves In rock, or other mlnrml substances, for the 
purpose of quiurylng the name in block*, and consisting of supports which are fastened to Jbe rock and aus- 
tain an adjustable brd-plato and screw-shaft, upon which bed-plate and «crew«haft a tool stock and adjust- 
able cutter is nude to traverse between two previously drilled or open spaces which fora the extremities of 
th« proposed cut. 

234. W at ek-cooixr for Steam Engines; Robert 0. Eunson, City of New York. 

Claim — The use or employment of a d real orator, such as is describ d, or it* equivalent, when the scrim 
of very small horixontal tubes are so arrnng d in respect to the current of water out*ide of the tubes, that 
the reutre of each tube, m oua row, shall Iks opposite, or nearly opposite, to tbe centre of the space between 
the tubes In the uext row, in combination with supporting and directing tube plates, as described. Also, the 
use or employment of tubes, arranged in rows, in combination with the tube plates and shell of the decalo- 
rato'r, wh"n so arranged that th" current of cold water is made to flow across the tube*, being direct* d by the 
tulie plates from aid < to sid < or from top to bottom, and from iMtom to top of the shell, and around the tube*, 
being mud > to encircle them by it* current, in consequence of their arrant: roeut of rows, ami at tho same 
time, progress lengthwise of the shell and tubes in a direction contrary to the stream of fresh water inside of 
the tubes, for the purposes set forth. 

235. Fireman's Ladder ; Daniel Fitzgerald, City of New York. 

Claim — 1st, The applying the tanks, or their equivalent, to ladders, with or without water, to elevate and 
hold said ladders, as described. 2d, Conveying the water through a long distance by an elongated pipe, or its 
equivalent, cnum-cted with the apparatus. 3d, Managing tbe curved or jointed pipes, by meow of the lever, 
in the manner described. 

238. Moulm for Steel Castings; Perry G. Gardiner, City of New York. 

Claim — 1st, The constructing tho mould with a cup or reservoir for holding all the melted metal tor not- 
ing, closed and oiiened at the entrance of tbe spruo by the movable plug or stopper. 2d, The spherical hol- 
low chamber, and air escape paaeage, and self-«cting plug, to permit the rariAed air to pass from tbe mould, 
and to escape, and to shut oft" the external a r from the mould. 3d, The combination and arrangement of tlm 
two cup*, the sprue, the figure, the tool or casting, and air-vents or passage*, bo" as to forma bent tube by 
which the casting Is filled from tbe bottom, and the external air excluded. 4th, The use of the moulds in a 
state of intense heat, never less thin &0U° Fahrenheit, and generally at a much higher teni|>entture, for the 
purpose of producing, as nearly as practicable, a vacuum within the mould — but I do not claim the mere h alt- 
ing or warmiux of the moulds to produce a smooth casting, that having been a common practice heretofore. 

237. Machine for Smoothino Soles of Boots and Shoes: Othniel Gllmore, Raynham, Massachusetts. 

Claim— The improved manufacture of a sol "-smoothing or reducing wheel, made with tho convex grind- 
ing annulus, concentric heel recess, and acute angled edges. 

238. Ovkn for Cooling Castinos ; P. F. Gciase, Wellsvllle, Ohio. 

Claim— The pipe, connecting the eyes or hubs of the wheels with flues and plate, for causing the current 
of air to pass through the eyes only of the bubs in cooling, In combination with beating oven and pits, ope- 
rating as described. 

230. Mods of Attaching Casters to Trunks; Isaac H. Gifting, City of New York. 
Claim — The method described of constructing and attaching casters to trunks. 

240. Yoke-ring Attachment for the Pole of Ox-carts; James C. Gilbert, Leeds Junction, Maine. 
Claim— The arrangement of the Lucking bearer and engaging notch of the spring-slider, with respect t\ 

and to operate with, the draft hook. 

241. Attaching Cords to Window Sash; Porter A. Gladwin, Bristol, Massachusetts. 

Claim— The employment of the dotted tension spring or piste, in combination with tbe cord sad pulley, 
in tbe manner described. 

242. Windlasses; Win. P. Goolman, Imblin, Indiana. ^ 

Claim — 1st, In combination with a winding drum or capstan of any suitable form, the application of a 
reel operated by the traction of tin euterlng cable, to take up the slack from tho said drum or capstan. 2d, 
In combination with tbe said reel and capstan, the adjustable idle pulley, operating to maintain tbe needful 
traction of the cable against the reel, or vary it as may be found needful 

243. Printing Presses ; George P. Gordon, City of New York. 

Claim— 1st, The combination of one or more sets of revolving grippe rs with the finger stops, or their 
equivalents, for the purpose of piling the sheets of paper fn an even and regular heap or pile, 2d, The com- 
bination of a vibrating feed-board with the rotating or revolving |>laten, for the purpose of feeding tho sheets 
of paper regularly with precision at each rotation of tbe platen. 8d, Tbe combination of a rotating recipro- 
cating bed with a revolving platen. 

244. Bench Plahs-stocX; Jackson Gorham, Balrdstown, Georgia. 

Claim— Constructing the plane-stock of a ceittrol wood^njwrtlon j^nred between metal side- plates pro- 

jusUblo between said plates by set-screws. 

2L5. Cotton Gihs; Edward Oottheil, Galveston, Texas. 

Claim-Lit, Tho method of feeding tho cotton bolls to the rollers, by means of s blast naming from a 
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slotted or perforated tube. 2d, Tho arrnngemf lit of tho two cylindrical bru«he*. in combination with the 
rollers, when tin- former are so constructed that a blast fnuii mi imk|„ ndent source may U- tincvd Through 
Blot-* or perforation* in i heir peripheries, ad. The comb, in combination wilh the bln*t pipe, for gathering the 
lint off the upper bru->|| roller uii'l discharging it Into its receptacle, iti the manner set forth. 
240. Si*rvktor»' Chux; Josiah M Urnmuiun, Brooklyn, New York. 

Claim — 1st, Tlio m< tli >d of making civil « ngincers' and * ut voyors' chains of a peculiar fc->nn of link. as 
dcscrils-d. 2d, The arrangement of spring-l-almcc .wi'l I vel in the mum' tube or covering, with I he urrange- 
menu for m^usting. :sd. The method of allowing for th>- variation of the Unipenttuiv by a scile of variation 
on the chain with the adjusting slide and clamp, so that tin- < bain in;iy b- virtually idiot tcucd "r lengthened 
to meet tho teni|«iature. 4th, The u-e .f the -;»iing cau h. t<y mean* of which the balance aud le\el is de- 
tached from the etui link and attai li-d to any other Ink in tile chain at the pleasure of the operator. 5th, 
Thi- tuethod of attaching tho thermometer to ih > end bar of th • chain. 

247. Bi^TLts; Isaac AV. Hake?, Jr., ami A. II. Huk'-n, Norwich, Connecticut. 

Claim— A "hustle," provided with front li«.!<l; 1 1^— itrj»p*t ami poring. wln«n otherwise constructed. 

248. Coou.N.; axd Fcuiixa Material to Mills; It. Q. Harrington omJ f It. Burrs, Missouri City, Missouri. 
Clnim— 1st. The spiral chmilsT*. f.>r the purpose of cutting current* of air f. r k-vping the st.-no* cool. 

2.1. The combination of the spiral bucket* with the spiral chain Ijcrs, v. mm both are amused in the manner 
set forth. 

249. Chairs for Railroads; Alex. L. Hollry. City of New York. 

Claim— The corubinatloii <f tl>- splice and th • brocket (tU- splice a^nl bracket being eilh r the wine 
piece or separate puv.-si. w.th the Ul of the rail aet.ug as a tension p.ccc, or w.th a »< pirate tension piece, 
In the manner «I 'scribed. 

250. Ymiiaulk CiT-orr Gkar rmt Steam Ksoinks; Alex. h. Holloy, City of New York. 

I disclaim the metluxi described of moving the supplemental v valve, the same being In use. I disclaim 
th,- lis ■ of a supplementary sb ;hii piston it* the h>i]i> m^vr of » vnlve. 

Claim — Such « rombiiintioii of the m nioti of mi eccentnc, or it<» ennlrah nt. with the mosion of n uteam 
pinton for moving a valve, as wi>l eitWtt a variahle cutoff of the imluct.on uleam, without interfering with u 
fr -e exhanst, «ub«tantinlly in the manner tk-iu-ribttl. 

251. Yahiadlk Cxi~orr Ckar for Steam K.voixem: Ben do t Hotchkiw, New Haven, Connocticnt. 

Claim — The cntnHinirtion of the -li lltit; Mr with the Hliilint; cellar, w hen coti»rrucU«d, nrraiiged, and made 
to control tho time uf the cut-off l,y the opernti<>n of the p>Tcruor or regulator only. 
251'. Cor.\ StiELLim?; Wm. 11. Hovey, SpriiigneM. >bi.-^icl,u-ett< 

Claim— The arnin.-. in< lit ami coinbiiiation of the endt-^ elevator, the spout, the uprlng prewr, ami tho 
i>hellin« rylinder. A l*o, the at rui^einent and combination of the gn«te<| trough with the elevator ami tho 
liiecliniiisiii for removing the kernel* from llu- col.*, and » [iiinitin>: Imth kernel* and rub* such m«H-hniii«ni 
consiHting mainly of the pre*— r, the Midline cvlmder. and th«- jriid or Imr. Al*» the combination and ar- 
ratifrement of the cuid • hopper or receiver with the shelling mi^liauism, the grated trough, and the elector, 
in the manner ujH'cirted. 

263. Coux 8nn.i.r.Rs; Jame* J. Johnxton. Alleghany, Pennsylvania. 

Claim— The combination and nrrHngemeut of the d.m-s or •helling wlieeU with tho guard, guide, and 
spring or pre«s-|Ua<e, constructed in the manner x|»eeilied. 

264. CoNutsr.P Stlmi* Extractor and Prcds; George Kenny, Mil ford, New Hampshire. 

Claim — l>«t, Th.< com l>i nation of the n\nJn frame, anchor framo, canting fram'>, with the ahaft and iho 
devices f >r w ji kin»? it. 2«I, The main fnimo and \» indium device, in comlhiiatiou with the removable priaming 
fnime and box, a* «-t forth. 

205. Api'auath for Dbtixo Siioe^bob a.XJ) Geaw; Samuel Kimball and Wm. Sawyer, Boxford, Mans. 

• Claim— The arrangenjent of the «te;»tii pi|«>s with the maiu cylinder, covered with wire gHUW or |M»rft>- 
ratcl i-hevt meial. in whatever manner the Htc mi tiny b introduced into »aid pi)*-*, in comhinatioti with i!m> 
flout*, constructed and operntiin; In Ute manner a. t forth. Also, tli - arraiii;emeiit »r the »t am pip^t with 
the main cylinder, covered nidi wire gnuzo or perforated »heet metal, without the floats, couutt ucted and 
opemting in the manner set forth. 

250. Pimps: A.C Lanlng, Wilk^barre, Penmrylvanla. 



Claim— Tbo stationary pipe or tube, valre chamber, and reciprocating cylinder, eombfn«d and arranged 

on set forth. 

257. Brick Machines; David Lorke, Lexington. Missouri. 

CIjUbi— The elevated layer of tempered clay, arranged in connexion whit the traveling plates or' cutters 
and pressure plaU'S, to operate as set forth. 

258. SitixaLR Maciiixx; H. H. Low, Gab no, Illinois. 

Claim — Operatmg the vertically reciprocating and balance frame from tho saw or power shaft, through 
th» medium of the pulleys and gearing, arranged with the slide bar, arm, and the springs and spring atop, as 
set fortlt. 

259. Con axdOratn Mm; John R. Marston, City of New York. 

Claim— The set twit with Its mit or Its equivalent, the slot in the shell of tho cob-cntter. and the collar 
on the shaft, for tho more practicable and reliable modo of retaining the cutters of tho cob mill In their pro- 
par places. i 

200. KaO'RBATEK ; James F. Monroe, Fitchburgh, Massachusetts, and £. P. Monroe, City of New York, As- 
signors to K. P. M'»nroe, afofesuid. > 

Claim— The two Itenters. constructed of wires and arranged in the a/h>wtablc frame, in such a manner 
that Uw same, by menus of pinions, and by the bevel wheel, receivo a rnpid rotary motion in opposite direc- 



2C1. Iron Carriage Wiirel; John D. Murphy, Baltimore, Maryland. 

Claim — A combined wrought and cast iron wheel, when the several parts composing said wheel are con- 
structed in the form, and arranged and combined in the order, as described. Also, having the entire rim uf 
tho tread of the wheel open at one place, ss shown at d', until after the hub Is cast, in combination with the 

i in the rim or tread of the ' " 
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202. Skates; Isaac W. and Frederick If, MorcroM, Lowell. Massachusetts. 

CI (1 it* — An iin|>n>vcil mode nf arranging and applying 1 1 »•• spring, each being a continuation of the run- 
ner, and to ex;end bit rally and longitudinally wiih reference to, and (o I* fastened at, the toe and heel Oftfafl 
fut-stiuel, us sis-citied. 

20.'J. Amnxii KLtcTmrtTT in Dkntal Operation ; V»'m. 0. Oliver. Ittiflhlo, New York. 

CI i im— The employment in pnsluc'ng local ane*thss*iu in di ntnl otM-rritinus. of an apparatus, in which 
only non-tneullic conductor* are brought into contact with the parts bemg operated QpOD, a* wt forth. 

204. Iluu.nn Car Couplings; George W. Parshall, Middl li Id, New York. 

Claim— The construction and combination of the htad piece, tongue, wheel, and pin„arTunged nnd ope- 
rating ,is described. 

2UV Snow Ploughs for Railroads ; Willard Rhoads, Baltimore, Maryland. 

Claim— The projecting flanch, in combination with the vertical sides, In the construction of the railroad 
track cleurers. 

200. &US Cord Fastener: Joseph R. IMy«on. Covington. K« ntnrky. 

Claim— The cylindrical ring, in combination with the opening, neck, and eye, as described. 

267. Wumhi.no Scales; Samuel Pierce, CinibiidgejMrt, Massachusetts. 

CI ti iik — The combination and arrangement of the two poise slides and the fulcrum block, in the manner 
IpPCilWd 

2CS. Fluid Measurer ; James L. Perry^M in-field, and Melzcr Hurt, Norton, Massachusetts. 

Claim — The fluid measurer, constructed substantially in manner, and to operate with respect ton barrel 
or reset voir, as specified — tbat is to fay. us tuade of a close V'-s-el, induction ami eduction faucets, and a tell- 
tale V live and valve i 'pellillgS,or lH|in V.ileut, the Valve sei * nig to indict tc win U the case lil.ty be lull i f liquid, 
the Inline ion faucet allowing the II" wag." and Interruption thereof of liquid uito the case, and the eduction 
lancets determining the amount of ilowagv out ol the case. 

261). Mills roi Orinding, Crushing, Ac; Philander Perry. Troy, New York. 

Claim— The *p c tl d arrangement for effecting the combination, in one machine, of tho grinding mill, 
cob-crnsber, coin shelter, and straw cutter. 

270. Machines for Marino Drain Pipes; Bradford S. Pierce, New Bedford, and Mason K. Pierce, Mansfield, 
Massachusetts. 

Claim— The arrangement of the mixing apparatus, prising and core-relieving device* above the plat- 
form for conveying th • monlti*. in the manner specified. Also, the arrangement of the core-socket upon tho 
revolving disk to receive, the core and the mould, with a provision for discharging the core through the plat- 



271. Journal Boxes; Wm. 8. Pratt, Brooklyn, New York. 

Claim— The- roller*, p p. placed between the rollers, c c. In the position and for the purpose* specified. 

272. C\R Couplings; II. Purlier, Jess.. Harlan, and K. C. Ch ek, Cincinnati, Ohio. 



Gfcllm — The employment of the tripping-pin, in combination with the latch-lever, arranged and operat- 
ing as described. 

273. Hidraxts ; Washburn Race and S. R. C. Mathews, Seneca Falls, New York. 

Claim— The combination and arrangement of the part*, consisting of Um cap, haying within It* socket 
the spring, or iis equivalent, stem attachment, interior tube, conical valve, and closed s al. whereby the valve 
is kept in place by the force of the spring, and operated free from the extern al pressure of the water, 

274. II vRVKSTiNO Machines; Samuel Ray and Mows R. Shatters, Alliance, Ohio. 

Claim — 1st, Attaching the finger Ixir to the machines by means of the plate, one end of which is pivoted 
to the machine, ami the other end conn Cted with the fine; r bar by joints, the aliove parts being in connexion 
with a jo ntcd connecting roil to admit of tie- folding and turning of the linger bar. 2d, Placlug the driver's 
seat on the springs fitted in the hollow standards. 

275. Folding Seat ; T. Reeve and M. B. gwetey, Brooklyn, New York. 

Claim — Th" sent, n. attached to the end piece of the pew or settee by the pin of the bar, and the slot in 
the end piece, and provided with the hinged back and supjHG-*, arranged as set forth. 

276. Machines for Tempering and Moulding Plastic Materials; Silas C. Salisbury, City of New York. 

Claim— The employment of a series of two or more cylinders and the intervening guard block*, in com- 
bination with a cylinder of larger diameter provided with fianches on its ends, so that the petipheryof the 
larger cylinder, with its Hunches, and the opposing surface* .of the s ries of cylinders and guard blocks, shall 
constitute the walls of a channel in which the pt:istic mated il, on Us passage to the die or hioiihL is worked. 



fmpri d, and press d, as set forth. Also, giving to the surface of the cylinder a greater velocity than the 
surface of th • large eyl nder. for the purpose* s-t forth. Also, forcing the plastic material into "the die, be- 
tween the eutt ng edg s, by the pressure of a coat or layer of plastic material, formed on and adhering to the 



periphery of the large cylinder. 

277. Revolving FntE Arms; Jacob Rupertus, Philadelphia, Pennsylvania. 

Clnim— 1st, Th" safety tube, construct"*] as s|>ccified. 2d. Producing the necessary movements of the 
safety tulie, by means of a forked or t.sithed lever*, spring, or its equivalent, and a tooth on the tumbler, tho 
whole l>eiiig applied and operating as describ d. 

[A magaxine is provided for percussion caps or pellets within the hammer of a fire arm. A feeding slide 
is appl ed to the hammer and it* contained magax ne. which is operated an the hanuuer falls, causing a cap or 
nellet to be d livcred from the magaEine in front of the face of the hammer, and so interposed between the 
lmmuir and nipple as to be exploded by being driven by the hammer in contact with the nipple or surface 
euironnibng the v tit,. There is also a n*xle of applying and operating a piston to push forward the rape re- 
maining In the magaxine aft-r every delivery made by the f -eding slide, whereby the Inventor is enabled to 
obuin the greatest 1-ngth of magazine that the size or the hauimcr admits of. Half of this patent has been 
assigned to John Krider and J. T. Siner.j 

278. Attaching tub Rails op Carriaob Skats; Cornelius Scoftetd, Trumbnll, Connecticut 

Claim — Tho arrangement of the arms, a, the ends of which form half round recesses. In combination 
writh the arms, c, and thumb-acre*, for the purpose of supporting the nil and securing the same to the seat, 
in the r- 
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279. Steam Valves; C. A. Schulta, City of New York. 

Claim— The combined arraugemuut of the spiral springs and their inclosing columns with the plate, as 

descritwd. 

2S0. Excavating. Machines; Charles Schott and James C. Baldwin, Nashville, Tennessee. 

Claim— The combination and arrangement of lever with it* connexion with bucket, for loading and un- 
loading, >u the manner set forth. 

281. Tea andCoftee Pot; J. W. Sener, Fredericksburgh, Virginia. 

Claim— The safety apparatus, consisting in the combination of the tube, and the cap, and valve, con- 
strue t«l as specified. 

282. Stoves ; S. B. Sexton. Baltimore, Maryland. 

Claim— The covered fuel cylinder, in combination with the chambers, flue*, and dampers, together with 
the rear casing, constituting a cold air chamtier, the arrangement being as set forth. 

Treatment or India Rdbbeb ; Alexander Shannon, City of New York. 



Claim— The method of treating caoutchouc so as to combine therewith cork, or its equivalent, substan- 
tially as ai-t r 



284. Instrument foe Ascertaining TBI DIRECTION or Sounds ix a Foo, Ac; BenJ. R. Smith, Philadelphia, Pa. 

Claim — A reflector made of suitable material and of such a form or shape that it will collect all the rays 
or wavss of sound entering it to a fucus, when poiiitid towards the direction from whence sound comes, for 
the purpose of ascertaining the direction of the source of such sound, and conversely of throwing off front 
the reflector, in parallel lines, if need tie, the souud of a bell or whistle, which may be placed at the locus of 
the said reflector, substantially as described. 

285. Coal Oil Retorts; Wm Smith, Pittsburgh, Pennsylvania. 

aaim— The making of the agitating aims hollow, and to communicate with the hollow shaft, for the 
purpose «f cooling them by means of the current of air or water passing through the i 
as set forth. 

286. Stoves; Wm. II. Smith, Newport, Rhode Island. 

Claim — The arrangement of the partitions, F F\ in combination with the partitions, X, and the > 
for the purpose of forcing the hot air to circulate around and in frunt of the ash-box, as specified. 

287. Stop-cocxb; Erastua Stebbina, Chicopee, Massachusetts. 

Claim — The arrangement and combination of the collar, flexible 
Also, the chambered nut or valve having apertures, as set forth. 

288. Brake-beads for Railroad Cars; Nathan P. Stephens, Keene, Now ] 

Claim — 1st, Suspending the brake-heads to the end* of the transverse brake-bar by the joamab) and 
boxes. 2d, Forming cogs or protuberances on th- peripheries of the journal sleeves, and interposing strips) 
of rubber, between them and the ends of th • grooves in tu • journal box cap, in which the said cofas or pro- 
tuberuuees move, for causing a greater pressure to bo exteudud on tho lower than on the upper portions of 
the shoes, as described. 

289. Excavatixq Machines; George D. Still son, Rochester, New York. 

Claim — In combination with n» endless belt of digging hoes, a presser-wheel, that acts in 
the weight of the machine, for driving them into the ground, as dcacribed. 

290. OoTERNORS For Sdoar Mills: Robert Stott, Baton Roug>>, Louisiana. 
Claim — In combination, the cups, the bolts, the plates, when actuated on by I 

or its equivalent, through an ecccutnc movement, when arranged as set forth. 

291. Wrench; Oeorge C. Taft, Worcester, New York. 

Claim — The rosette with a female screw, in cou 
and sliding jaw, with its female screw, as set forth. 

292. Apparatus for Deep 8ea Sounding and Metro* or < 

Wm. P. Trowbridge, Washington City, D. C. 

Claim— The mode of conveying and extending a line acmes or through a given space, by means of • 
weight or projectile, the line being comjiactly coiled within a. tube or cam-, which is attached to tho weightor 
projectile, and moves along with It, and Is disclmrged from the case or holder as the weight or proj etile ad- 
vances, while one end of the line Is retained ut the suirtiug point, as described. I do not limit my claim to 
the particular manner of coiling the line described, or to any one mode of giving motion to the same, which 
may be the force of gravity, the propelling power of a rocket or cannon, or other motive power. 

298. Washinq Mac BINE; Michael Van Debogcrt, Binghampton, New York. J i 

Claim — 1st, Subjecting the articles to be waeh<-d to the combined action of the fluted or roughened sur- 
faces of the tube and cylinder, the two surfaces moving, in iswrt, in opposite, and in part, in tlto same direction 
with each vibration of the cylinder. 2d, The arrangement of the means for gearing and ungearing the wheels, 
as recited, whereby I am enabled to givo vibrating motion to both of the rubbing sui faces, as described. 

294. Railroad Car Brakes; A. P. Tut ton, Reading. Pennsylvania. 

Claim — Connecting the two shoes between the wheels at each side of the truck, by m^nns of racks and a 
pinion, whereby the shoes, when brought in contact with the treads of tho wheels, are made by the action of 
tho wh -els to move simultaneously in oiqsssite <" 
the same, as described. 

296. Gratis for Fornacxs; Richard Van Yelthoven, Philadelphia, i 

Claim — The frames with the bars forming the hingfd roar of a furnace grate, In combination with the 
releasing and retaining cam, operated by the rod and the bracket, with its projecting chain, arranged as set 
forth. 

296. Harvesters; Jacob V. A. Wetnple, Chicago, Illinois. 
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207. Railroad Chairs ; J. W. Wetiuore, Erie, Pennsylvania. 

Claim — Notching the cups of the adjacent ends of h or t rnfli m at f, and the adaptation of a chair to sur- 
round the end* or joint within the fihouldeni of the notches, the chair forming tin beiuing surfaces Xbr iUlcugth, 
and Ita leaves being bent under the haws of the rail, and resting on the tie. a* set forth. 

288. Machine porCombino Fibrous Materials ; Cullen Whipple, Providenc, Rhode Island. 

Cluira — 1st, Arranging the series of gill combs with a hot chest, or its equivalent, in snrh manner that 
said combs can be alternately shesrthed and protruded from between heated plates, in the manner described. 
2d, The combination of the stationary heated chest with the movable jaw, the two so comb ned operating to 
hold the fibrous suhstance firmly while the front end is being combed. 3d. Arranging the series of flnescreen 
combs with the heated chest, in the manner described. 4th. The arrangement and combination of the re- 
volving cylinder for first combing the front end of the sliver, the series of fine ser en eomli* for coiiibi-'g the 
back end of the sliver, and the nippers for dm wing the slivt-r through the screen combs, and delivering it upon 
the apron the whole combination asarmnged operating to draw and comb the wool, or other fibrous material, 
in a straight line, and to deliver it In a position to 1« funned into a continuous sliver, as described. 
2M. Steam Boilers; Edwnrd Whitely, Bonton, Massachusetts. 

Claim — The water tubes within the spuce surrounding the lioiler, arranged in tho manner set forth. 

300. Machine for Splitting Fire-wood; W. L Williams, City of New York. 

Claim— 1st, The employment or use of the endlsss feeding chains, when arranged as shown, or In any 
suitable way,soasto have the mnal rotuting movement around th- ir pulleys, and also the lateral movement, 
for the purpose specified. 2d, The endless foedinir chain*, in combination with the yielding rollers, for the 
purpose of permitting the lateral movement of the ch'iin*. 3*1. The yielding pawls in connexion with the 
yielding rods, la shaft* and spurs, arranged to permit of tho yielding of tho blocks of wood wlrfle being split, 

301. Double Seamihg Machine; James Wilson, C. Green, and Wm. Wilson, Jr., Wilmington. Delaware. 

Claim— The combination of the discs and the burring pulley, the bearing down pulleys, the double burr- 
ing pulleys, and the finishing pulley, in the manner described. 

302. Machine for Corrugating Sheet Metal; James Wilson, C. Green, End Wm. Wilson, Jr., Wilmington, 

Delaware. 

Claim — Tho arrangement of the npper and lower heart* aud the forming rollers, together with the rollers 
which support the cylinders to be corrugated at the requisite angle, as di sci lU-d. 

303. Variable Cut-opt Gear for Steam Exoines; D. A. Woodbury, Rochester, New York. 

Claim — The arrangement of the rocker and Its variable slide, and the inclined or toggle-like connecting 
rods, in combination with the eccentric, or its equivalent, and the arms on the valve shafts, as described. 

304. Mode op Opening and Closing Farm Gates b» Hand ; Oilbert Yates, West Dresden, New York. 

Claim— Tho combination of the lever or arms with the connecting arms, vibrating, connecting, and un- 
latching piece and ourds, when arranged and Combined with the gate aud posts, as set forth. 

305. Automatic Fax; George W. Zelgler, Tiffin, Ohio. 

Claim— The combination of the levers, b b, supporting the bedstead with the escapement wheel, p. lerer. 
r, pendulum, and fan, together with the parts connecting the same for operating the Ian from the weight or 
tho occupant of tho bed. 

S06. Restoring Waste Vulcanized India Rubber; F. Baschnazel, Wenham, Assignor to the Beverly Rubber 
Co., Beverly, Massachusetts. 

Claim — The process described — that is, boiling wnste vulcanized rubber in water, after it has been re- 
duced to a finely divided state, for the purp<*o of restoring the mine to a plastic, gummy, or elastic state, fit 
to be used again in the manufacture of india rubber fabrics and *ub*tanc««. 

307. Hydraulic Presses; Thomas Baxter, Assignor to Wm. II. Baxter, Peteraburgh, Virginia. 
Claim — Mnking the cylinders of hydraulic presses in a manner described. 

308. Needle Wrappers ; Richard Bennett, Redditch, England, Assignor to J. F. Milward, City of New York ; 

patented in England, May 7, 18. r >7. 

Claim— The employment, in comb'nation with the outer WTapp«r,of an Inner wrapper, with an attached 
piece through which the needles sre stuck, in the manner dwrilied. Also, the employment, lu combination 
with such inner wrapper, of a loop secured to the outer wrapi>er, vubstiintinlly as sjK-cined. 

300. Holding Kets por Strap Connexions for Engines; Truman Cook, Assignor to A.T. Smith, Washington 
City. D. C. 

Claim — The notches in the key, as shown, the hole in the gib, the notch at the side of the said hole, tho 
bolt with its peculiarly formed bead, and the combination and arrangement of these parts upon the principlo 
and in the manner set forth. 

310. Saw Jointer: Sherman McLean, Royalton, New York, Assignor to the American Trades Company, City 

of New York. 

Claim— The arrangement and adjustment of the file In the tool or file carrier, so constructed that when 
the flat side of the long arm of the tool in preyed sgninst the side of the saw blade, it will present the file 
exactly at right-angles to the angular edges of the te. th. Mid being |>aN«-<l al< ng over them, will square and 
make uniform their edges, the saw Ma<le being placed, when the instrument Is in use, between the long and 
short arms of the saw-jointer, as described. 

311. Mole Plough; H. W. Rowland and E. Forbes, Assignors to Belves and Washington Witherow, Newport, 

Ohio. 

Claim— Pivoting the carriage to the beam near Its forward end. as repres nted.and In comMnation there- 
with, the curved coulter pivoted to the beam and friction rest, all arranged and operating in the manner set 
forth. 

312. Chamrer op Ordnancr and other Fire Arms; John P. Sehenkl, Worcester, Assignor to self and E. A. 

Dana, Boston, Massachusetts. 

Claim— The combination of an Intercepting rod or leader with the secondary barrel or auxiliary charge 
chamber, and a projectile adapted to the gun or piece of ordnance. 

313. Thermostat for Steam Boilers; 0. M. Stillman and S. Wilcox. Jr., Westerly, Rhode Island. 

Claim — Regulating the flow of the products of combustion to the superheater by the difference in {.res- 
sure between the superheated steam and that of saturated steam, in the manner described. 
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314. Stoves; R. W. Belaon, Philadelphia, Pennsylvania. 

Claim — The semi-circular heater turning ii|m>ii the hollow axis near to one sldo of the heater, arranged 
and combin-d with the start- In th- manm r*et forth. Also, combining said boater by moans or collar, with 
the air chamber in rear of the fl re-bark. 

316. Stoves; R. W. Belson, Philadelphia, Pennsylvania. 

Claim— The arrangement of the air heater sliding over the or en top and connected with the air passage. 
Also, making the damper ami its shaft hollow. 

816. Animal Traps ; A. 8. Blake, Watcrbury, Connecticut. 

Claim— A trap, hiving Its spring attached below the Jaws, and the spring brought within, or nearly 
within, the diameter of the jaws. 

317. Scekw Wrench; Alb-rt D. Briggs, SpringfieM, Massachusetts. 

Claim— The application of the slo-ve to the nut atid the handle, so as to not only be capable of turning 
with and rotating the nut, Imt of moving longitudinally on the handle and with the nut, in accordance with 
the movement of the movable* jaw on the shank. 

318. Dumbs for Waxing Thread; George A. Brigham. Marlborongh. Massachusetts. 

Claim— The conilHnation of the guard, the dripper, and the guides, with the two wires, to be placed in 
the dish to hold the thread. • 

S19. Sugar Mills; Jobu S. Brown and A. C. Greenleaf, Indianapolis, Indiana. s 

Claim— The combination ami arrangement of the rods, levers, and iHiarings, with the set-screws, when 
constructed and o|*rated as set forth. 

320. Steam Engines; Wm. W. Burgoyno, Washington City, D. C. 

Claim— 1st, The employment or the following elements in combination, for the accomplishment of the 
described object, to wit : a water-jacket open to the atmosphere, enclosing the tire chamfer, piston chamber, 
and smokestack, a steam evaporating plate forming the crown plate of the I) re-box. a supply pump fur jetting 
in the water upon the evaporating plate, umi a piston, which is hung or arranged so as to reciprocate in the 
path ora circle or in a straight line when operated upon by the eva|s>ratiug steam, and in its mo\ement ope- 
rate the driving shaft of an engin-. 2d. The manner descrlb-sl of msking *t-atn between an intensely heated 
plate, piston, and the isolated or comparatively cuol sides of the piston chamber. 

321. Marine Governors for Steam Exuines; James L. Cathcart, Georgetown, D. C. 

Claim— Regulating the supply of steam to marine steam engines by means of a pendulum, arranged and 
o|*<rat< d substantially as descrils-d. 

322. Harvesting Marines; George and W. Chamberlain, Olean. New York. 

Claim— Hie combination and arrangement of the gathering Anger* and knives with the reel, arms, re- 
ceiver, and dischargers. 

323. Devices for Starting Railroad Cars; David Cummlng. Son-el ITorse, Pennsylvania. 

Claim— 1st, In comblnifion with the ratchet wheels and the rateh.'t burn, arranged as described. 2d. So 
arranging the ratchet b»rs with th • sliding frame, to which the power is applied, as that said bars will bo 
capable of Alight play, up and down, when in clutch with their wheels, and will run entirely out of contact 
with said wheel* without the aid of oth-r mechanism. 

32*. Mode of Connecting axd Sipportixu Railroad Rails; M. O. Davidson, City of New York. 

Claim — The use of a rail h ivlng lt« lower web cut nway for aUmt 15 inches at the end*, in combination 
with the use of a bridge rail splice, of a form suitable to receive and "tip|"ort securelv the stem of the rail 
afier its lower web has been cut away, and of a length of about ISO inches, or of the distance from centre to 
( litre of crop tie* at the ends of the rails. 

325. Cottox Press; Thomas P. de Urulor, Rock port, Indiana. 

Claim — The construction and arraicrcment of the eccentrically operated gear racks with the connecting 
rod or yoke. Also, the combination of the said devices with the pluugiT or follower. Also, the construction, 
aud arrangement, and combination of the traversing piulun with the sliding carriage and driving' lever or 
arms. 

320. Mode of Connecting Strung Pe\rl Jewelrt; Henry Dulwso,, Philadelphia, Pennsylvania. 

Claim— Connecting the mother-of-pcarl or plates of other mat rial used to form the foundation on which 
the pearls are strung. 

327. Low Water Alarm for Steam Boilers; Slih Dustln, Detroit, Michigan. 

Claim— In combination with a »t<-am cylinder local ed inside of a steam boiler, and having two openings 
in it, a float ami rod carrying or operating two valves in equilibria and having no packed joint-*, by which 
mean* 1 avoid all uudu ■ prv^oire and friction, and render the float more seusitivo to any variation of the 
height of the water in the boiler, and thus obtain a more reliable Indication or signal than by any of the 
heretofore-essayed plans 

323. Breech-i/>adixo Fire Arms; Willard C. Ellis, SpringfleM, Massachusetts. 

Claim — The cere, having the doubl • action of firing the pistol and unlocking the hook. Also, the lever, 
in thi* or any other form substantial! v the same, in combination with the lug* on the hammer or wilb lugs 
on the sides of the pistol frame. Further, the cocking of the pistol by the act of breakiug down the barrel, 
in the mauner described. 

32tf. Method of Adjcstino ™e Knives of Rotart Cutter Heads for Planiso Wood; Benaiah Fitts, Wor- 
cester, Massachusetts. 

Claim— Placing the 1-olt, or its equivalent, under the knife, to operate or adjust the knives, as described. 

330. Rotart Pumps ; Truman Frcemifh, Jr., Providence, Rhode Island. 

Claim — The combination of the pistons with the dogs, arrauged for conjoint operation with the cam and 
pin, in the manner specified. 

331. Washino Machine; Lockwo -d Gail and John n. Gall, West Falls, New York. 
Claim— The arrangement of the vertical post and lever with the rubber. 
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332. Smusos for Railroad Cam ant> Carriages ; Perry 0. Gardiner, City of New York. 

Claim— The construction of a spring by confining the ends of the exterior blades in bearings in the ends 
or heads of a tension bar, without rivet*, bolts, hinge*, pins, or sciews. 

333. 8team-spaOT!«o Machines; J. W. Ooodcll, East Wallingford, Vennout. 

Claim — 1st, The wheel* provided with spades in connexion with the clearer* and the rotating plates. 2d, 
The attaching of the frame which contain* the wheel* to a traction engine by means of a universal Joint, in 
conn- xit-R with the gearing and shaft, whereby the frame and the wli.-els are allowed to conform to the in- 
equalities of the ground aud the working part* driven direct from the engine. 

334. Self- act! 50 Apparatus for Woreino Ratlwat Brakes; Edouard (Jucrin, Paris, France. 

Claim— The forked piece, Tertical lever, provided with balance weight. rod, and collar, when arranged as 
set forth. I reserve to myself the right of varying or changing the forms, dimensions, and proportions of 
accessories and matters employed. 

330. 8eedixo Machines; 8tepken R. Hunter, Cortlandt, New York. 

Claim— The seed-distributing cylinder with adjustable shell, in combination with two or more seed-boxes 
or rotary harrow. 

336. Steerikq Wheel; David Knowlton, Camden, Maine. 

Claim— The metal rim or circle provided with sockets for the wooden arms or spokes of the wheels. 

337. Ladies' Collar and Cuffs; William £. L*kwood, Philadelphia, Pennsylvania. 

Claim— Embossed cuffs, collars, and other article* of wiring apparel, made of a fabric composed of paper 
And thin muslin, or its equivalent, pasted together as set forth. 

338. Water Metre; Nathan B. Marsh, Cincinnati, Ohio. 

Claim — lot, The combination of the two side or ond measuring chambers, middle piece or stationary 
cylinders, independent reciprocating interior cylinders, hnviug septum*, adjusting rods, and volvo box. with 
Its valve* and passages, the former actuated by the reciprocating interior cylinders, and the latter forming 
inlet and outlet communications with and from the uicjisurinc chamber*. 'Si, Sup|>orting the reciprocating 
interior cylinders on pntpvtious formed by the extension inwards of the end flamhes of the stationary cylin- 
ders, and packing said recipr.<-ntinR cylinders by the ga*k t*, which make tight the joiuia of the stationary 
cylinders with the measuring chambers, said gaskets being cupped or bent internally. 

339. Machine for Corrugating Sheet Metal; Rlchm-d Montgomery, City of Now York. 

Claim — The combination of the l>evel wheel and bevel pinions with the slee ve, projections, and fork, with 
the corrugated rolls, and tin* device for raising and lowering the corrupted roll, whereby a sheet of metal, 
once entered between the rolls, can be worked buck aud forth, and gradually and evenly corrugated at one 
heat and by one attendant. 

340. Mode of CnitUxo Rlis for Locomotive Wheels; Hiram W. Moore, Jersey City, New Jersey. 
Claim— The hollow chilled rim. whose inner and outer rims are not only united at the sides or ends 

thereof, but also united throughout the unnulus by means of I roc * extending from one to the other, : 
purpose of strengthening the tread of the wheel and prevent. n^ u from cracking or breaking in. 

341. Treatment of Yulca.xizkd Rubber; Tliomas J. Mayall. Box bury, Massachusetts, 
Claim— The nse or olive oil in compositions of gutta-iH<rcha aud iudla rubber, in I 

342. RtE7i?ro Sails; Enoch E. Mulliuer, Camden, New Jersey. 

Claim — The combination of the divided sail, with reef pennants, roller clews, pulleys, and yard or boom, 
as described. 

[This invention consists in the arrangement of the lower part of a square or fore-and-aft sail as a bonnet, 
in combination with a yard or Isiom, and with proj»>r reef |iennant* attached 'to the sail in such a manner that 
the lower part or Win He t can be reefed or furled to the yard either with or without the upper part of the sail 
and while connected thereto, and when furled to the yatd or boom, can be disconnected from the upper part 
of the sail to prevent challnc while th« up|tcr part remains spread. Hue improvement applied to the top- 
sails of large ships accomplishes everything that is accomplished by the use of double I 
sing with the weight of the two extra yards required with such a rig.J 

343. Fastening Slats on Sugar Cam Bacasse Carriers, 4c; Charles Neawes, New Orleans, 

Claim— The arrangement and combination of the two Jaws hinged together at L, by i 
as described. 

344. Rails for Street Railroads; Samuel Nicolson, Boston, Massachusetts. 

Claim— -Making each bearer not only with a grooved upper surface, but with a projection or Hp at bottom, 
for the purpose of producing uniformity or strength iu the wet ion of the rail and or entering a corresponding 
groove iu the stringer, aud supporting the rail aud its spikes or bolts against lateral strains. 

346. Manufacture of Elastic Belting ; S T. Parmalee. Edinburgh, Scotland. 

Claim— Submitting the biting, while within the heating or vulcanizing chamber, toprossure between 
the smooth surfaces of an endless metallic baud, and one of two rcvolviug metallic cylinders round which the 



346. Sharpening the Calks or Horse-shoes; A. W. Payne, Morris, New York. 

Claim — The rotary burr* or cutb-rs, one or more, in connexion with the bearing plate or plates, placed 
within a suitable frame or stock, and arranged as set f irth. 

347. Watrr-froof Leather Hose; James I'nnderford, New Haven, Connecticut. 

Claim — Riveted leather hose, made with a water-proof lining applied to its Inner surface and extending 
between the Joint or lapping where such rlv» ts are inserted. 

348. Machines for Rakino Hat; Iter id Rambler, Union Deposit. Pennsylvania. 

Claim— The adjustable side bars, provided with the rake-heads, j j.nnd teeth, in connexion with the rake- 
head or shaft, r, provided with teeth, and used with or without the dividers, to operate as set forth. 

£40. Corn Harvesters; Isaac Reamer and Henry Miller, Conrad's Store, Virginia 

Claim — 1st, The comhinatlon with the vertically adjustable upper guides, of the vertically adjustable 
reel, for action together. 2d, The reel, constructed with tungentially s/>t tie- bars or guides, iu combination 
with a platfum«u which the stalks fall parallel with the hue of travel. 3d, The combination with f L 
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a. knife. &L of the under adjustable frame, a'. 4th, The manner of connecting the platform with the frame 



the manner set forth. 6th, The arrangement with oblique or diagonal set spring bludc or cutter of a fixed 
obliquely mil carrying wheel, in tbo manner set fortlL. 

360 Stove Polisu Mixer axd Scraper; John C. Reed, Providence, Rhode Island. 

Clauu-Tbe combination of the receptacle, scraper, and mixer, when arranged M described. 
35L Machlhe ro» Latino Hemp arocnd Wire ix Maxixo Roph; Jacob Rinek, Easton, Pennsylvania. 

Claim— The revoking yoke, with it* hollow epiudle and one or more roller*, arranged on and turning in 
the yoke, when the iaid yoke and it« appendagea are combined with, and arranged In, r«pect to the two ens 
of bobbins containing the strnuds of hemp, the perforated guide plates, and tube, aa »et forth. 
362. 8PUS0 Bed-uottox ; Isaac A Sergeant, Springfield, Ohio. 

Claim— 1st, The arrangement of the atretcber frame and rails, secured and supported aadeacribed. Sd, 
The supporting lege or stays and r.»ckA, in the d*-acribed couiblnatioo with the frame. 3d, The describe ar- 
rangement of atraps and kuoha. 

353. Machine for Addressixg Newspapers, ftc; George Shuck, Madison, Indiana. 

Claim— The combination with the hopper which contains the documents to be addressed, of the sliding 
«t? provided with a heel or step, and operating to close tin- hopper discharge, and at Interrals to opeothe 
™L m Lich manner as to permit of a single document being debited from the pile in the hopper in front 



'h i d'hw 1 lb? after traverse with the gat*. Also, the combination of the Inclined feeding channel, main 
trne channel ami nii*.-vJ discharge cbannel. Furilier, in connexion with the feed bolt, the angle lever, or ita 
eflnivalent. to aid the type in it* course from the fe d channel to the main channel of the machine, likewise, 
the employment of formV.xes, for use as described, at either end of the machine. Also, the coniblnano.i >v> h 
the tmversinx type or form of a notice bell, or Its equivalent, for operation by the type at intervals. Like- 
wise, the combination vritb the bolster, operating o«entl»lly as deacribed * .J**"*^ 
from the paper, and holding it on the bolster and type-shifter. And, lastly, tha doCument-diachargiiig fly, 
wheu operated by tho sUding gate. 

864. Cottox Scrapers ; Patrick Sharkey, Brownsville, MississlppL 

Claim— 1st, Arranging the scrapers, one forward of the other, on guide blocks or runner* of different 
length*. 2d, The arrangement of a sleigh-runner sha|)ed gauge with the abort acraper. 

355. 8EWI50 Machines; Thomas Shaw, Philadelphia, Pennsylvania. 

I do not claim, broadly, a needle-bar, to which a vertical aa well aa a horizontal motion is imparted by 
cam*, or their equivalents — but I . , . , 

Cbiitu— Tho feed-bar, attached to and carried solely by the spring, operated vertically by the combined 
action of the rods and the aforesaid spring, and horizouUlly by tbe combiued action of the iudej.ondently 
adjustable screws and the same spring, and regulated by the sciew on the stationary bracket. 

356. Governor for Regulating the Spreh op Steam Engines; Thomas Silver, Philadelphia, Pennsylvania; 

]>atented in England, May 23, 1857. 
Clalni-The combination of a aprlng with a momentum wheel and adjustable speed-limiting vnn.-a, the 
whole constructed with the combination of the peculiarly adjusted sectors, piuiou, and links, aa described. 

357. Detective Register for Door* of Railroad Cars; Walter C. Smith, Georgetown, D. C. 
Clalm-The opening and closing of car doors by means of tho latch or key, in combination with the two 

Index or registering wheels. , 
35S. Gas Pipe Cutter ; Joseph E. Stan wood, Maiden, Mamachnsetts. 

Claim My pipe or round rod cutter, as provided with a rotary cutting wheel to operate in oonj miction 

with tho claw or i>i no-rest. Also, tho arrangement of the cutting wheel carrier In a recess formed in the claw 
block, in combination with the arrangement of the adjustable screws and handle rod, with respect to the said 
recess and cutter wheel carrier. 

359. Spring Car Cooruxos; Frank Steinbart, Dansrille, New York. 

Claim— 1st, The combination of the radial fenders, or tbdr equivalent, with the jaws of tho nippers. 2d, 
Constructing the bolt head with an open back, and also with a longitudinal recess in its back. 

360. Machixert for Acccmclating and Transmitting Power; Euos Stevens, Burnet, Vermont 

Claim— The endless chain forming the pendant loops, x and c, supported by the wheels. In combination 
with the weight snsjHjnded from a pulley supported by tbe loop, B, and the weight or guide pnUey, and cord. 

361. Pcmp Boxes; Francis Stock and John Stock, Sau Jose, California. 

Claim— The arrangement of the parts, j, k, 1, of tbo box, iu connexion with the bolts or mis and valve, 
as described. 

302. Srop-cocxs; Thomas Stubblefleld, Columbia, Georgia, Assignor to self and Peter Kaylor, City of N. Y. 

Claim— Tho combination of the lever, cap, valve stem, and spring, when the cap <s provided with a serol- 
clrcnlar opening into which fits the semicircular end of lever, for the purpose of formiug a tight Joint, with- 
out packing. 

863. Carpet Fastener; James A. Taylor, Cowlesrille, New York. 
Claim— The hooka and pins, arranged in combination with i 

364. Wrench ; George C Taft, Worcester, Massachusetts. 
Claim— The screw-threaded rosette with its hole, iu ca 

versing male screw, and sliding jaw, with its female aciew. 

365. GmXDiNG Mills; Oeorgo Todd, St. Louis, Missouri. 
CUtm— Securing the ears of tho rim of the stationary stone between a double series of 

springs, whose elasticity is gov- rued aud controlled by the series of adjusting screws. 

366. Pen-holders: Alfred R. Turner, Maiden, Massachusetts. 

Claim— A pen-holder, constructed with the cover turning on a pivot or fulcrum, and acted upon by the 
bent spring. Ala >, in combination with the above, the aliding piece, as set forth. 
887. Lamp Wicrs; John B. Wortemlylte, Qodwinsville, New Jersey. 

Claim— A lamp wick composed of strands that have received a preparatory twist In one direction, are 
then »pun In the contrary direction with and coiled upon a thread, aud arc then twisted 
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30S. Micmxn for Cpmwo Atrv Folmxo Wvddijio a*d Paper ; John Wood, Brooklyn, New York. 

CUJui— 1st, Thn receiving box. provided with two com|Mtrtmcnts and fly-lioard*. connected with rarka 
and with ratchets, actuated by the arm* and cam. in connexion with the wheel and adjustable pinion, 'id, 
Operating tli* knife K«te and plntc, by mean* of tli*r I «ver provided with tin* sector ruck*, which gear into the 
rack* of gate Mod bar, so that the knife And plate will b? actuated or made to j^rforni their rei.pectiv« func- 
tions alternately, ad, The irranp nient of gearing, when used iu connexion with the lever, for the purpose 
of operaiiug the several parts automatically. 

360. Refriubrator; Abraham Yost, Clly of New York. 

Claim— The combination and arrangement of compartments, dampen, and escape tab**, an pot forth. 

370. Co.xstrcctiox or Railroads; John Young, Weat Galwny, New York. * 

Claim— Constructing a r.iil and suldle, whereby I am enabl<«d to securely hold and render aolid the joints 
or ends of Tails during the passage of cars. Alto, combining with said rail and saddle, the •training arch, key, 
hqiI «tri|», fur the purpose set forth. 

371. Restorito Waste Robber ; Prancis Baschnagel, Wenham, Assignor to the Beverly Rubber Cos Beverly, 

Madsnehusetts. 

Claim — The procewof restoring waste Tulcanized rubber by reducing the same, by grinding or otherwise, 
to a finely divided state, and then submitting the snme in a suitable v.-asrl to the direct action of i ' 



873. Sofa Bedstead; K. Borreu, Assignor to Peter Schneider, City of New York. 

Claim— 1st, Constrncting a sofa bedstead with an interior drawer, which may be pulled sad united with 
the sofa mat. stvaa to form one bed or couch by the application of ways or grooves to the inside of the sofa 



frame. 2d, The horixohtal rod* of the sotk frame, in combination with the iitay of the interior drawer, for 
the purpose of more securely guiding the sold drawer. 3d, Providing the drawer with two back pins, in the 
manner and for the purpose described. 

373. Steam Valtes; Harry H. Evarta, Assignor to self and Phlneax E. Merrihew, Chicago, IllinOia. 

Claim— The arrangement of the port* cavities, and passages in the valves, in combination with a corres- 
ponding arrangement of i he porta in the seat, whereby a single valve hi made to perform Its functions for the 
two cylinders of the engines, as set forth. 

374. lltxoE; Levi T. Howell, Burlington, New Jorsey, Assignor to self and De Witt C« Taylor, Philadelphia, 

Pennsylvania^ 

Claim — Th<> projection on one-half of the hinge, said projection being inclined on one side and abrupt on 
the other, in combination with the s|iritig bolt and its notch, when the said bolt is so fitted to the other half 
of the hinge as to have a limited vertical, but no turning movement therein, and when the whole of the parts 
sru arranged for joint action, as set forth. 

376. Horse Power; Clark Lane, Assignor to Owens, Lane, Dyer A Co., Hamilton, Ohio. 

Claim — The construction and adaptation of the stay rods With the hooked stand pistes and racks on tho 
sweep, or their equivalents, in combination. 

370. Ksui'Latob for Tuit>XKt:ri:iu ; Ralph & Mershon, Assignor to self and John M. Harper, Philadelphia, 

Pennsylvania. 

Claim— The application to watches, and such time-pieces as hare their vibrations governed by a balance 
hair spring, of a componud regulator composed of two or more nmvabU segment*, constructed and ope- 



rating wa described. Also, tlio combination or said compound regulator with a greater or lessor scale, I he 
former fiX'-d and the bitter movable, but having a Axed indicator, and capable of being operated either in con- 
cert with, or independently of, each other, as described. 

377. SxsDi*a Machixes; George W. Richardson, Orayville, Assignor to aelf and John P. Williams, White 

County, Illinois. ; > • 

Claim— The arrangement of the cam wheel and lever with the seed Mi do and vibratory bar of the har- 
row, when the whole are constructed as set forth. 

378. JotXT for Oas ajtd Water Pi Pes; James E. Qulnn, Assignor to John M. Johnston, Chicago, Illinois. 
Claim— The arrangement of the rings on pipe, in combination with the opening In the socket forming 

the cement chamber, for the purpose of joining pipes air and water-tight, by using cements in place of lead 
commonly used. 1 

{The invention consists in providing a groove and shoulder at the junction of two sections of pipe or tub- 
ing t»r receiving and confluing the cement. The cement is poured Into this groove* ami against tlie shoulder, 
from the outside of the pipe; and when the groove and the hole through which the cement is poured are filled, 
it U impossible almost to opeu the Joint, and the cement la kept from exposure to the moisture. The use of 
lead solder Is wholly dispenmd with,} 

379. Bed-bottom; Leonard B. Tinkhani, Assignor to self and Charles Ryan, Lawrence, Massachusetts. 

Claim — The combination of 8-formed kpi ings, arranged so as to receive the movable rivet and retain tho 
slat* in place, with bars and stirrups. 

380. Kcs-bsatrr; John L, NleolaJ, Assignor to self, 8. B. Knott, and R. F. FarreH, Chicago, Illinois. 

Claim— 1st, The beaters, arranged with diverging flnip r*. which are attached to disss, to < 
r a series of beaters on rotary siiafu, so that the several r 




1. Woopex Bridges; 

»» 1869. 

Claim— The combination or one or more series of Iron screw rods with the 
or string pieces of a truss, in the manner specifi-d. I do not claim the combining with the 
string* of s truss, a series of supplementary Irracea. But I claim the arrangement of such 
upon the outer sides of the truss, and so that they shall extend above and below the cords thereof, and be 
fined to the trim, as described. 

8. Machine* for Maki*o Match Splints ajtd Arranging tbsmix rat Dipping Frames; Asa Fessendcn, 
pleton, and Luke 8. Knight, Barre, Mass.; patented April 28, 1846; extended April 90, 1869. 
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th ore lie one or more scries of mid cutters and passages. Also, the combination wfth the aforesaid cutters 

and passages of on—or more dipping frames, arranged and operating with respect to them, an described. Also, 
the nutnirer of making the dipping frame* in sections of separate pieces or plate*. Also, the combination of 
mechanism by which each of the block* of wood ie held down upon the carriage, and progressively (breed 
forward sgalust the board, the Mild mechanism being applied to the carriage and board. Also, the combina- 
tiun of machinery by which the dipping fnunca are .progressively moved forward, the said machinery being 
connected with, and intervening between, the carriage aud the said dipping franu*. 




1. Bnrao Machines; Charles Cox James, Dayton, Ohio; patented December 15,1847; additional dated April 

6, 1809. 

Claim — 'The arrangement of the stationary roof-like screen, lateral sloping preelection*, septem, slides, 
slotted bars, and shoes, with slide and trough; constructed as described, and used in combination with the 
features covered by my ]iat«nt of December 15, 1807. 

2. Arithmometer for Amotion; OrUndo L. Castle, Upper Alton, Illinois; patented November 2, 1868; addi- 

tiomd dated April 19, 1859. 

I do not d aim the use of any particular kind or arrangement of keys. Bnt I 

Claim — The combination of the rocker keyrand shifting pawl, In any equivalent manner, and for the 
purposes set forth. 

3. Machine tor Dreshna Mill-stones; 8imon W. and R. M. Draper, South Dedham, Mam,.; patented May 

15, ISM; additional dated AprH 19, 1869. 
Claim— The bed-phee with the cam, bar or lever, and rods, attached, prorided with springs, in combina- 
tion with the frame or carriage, with pick shaft attached, provided with the forked arm, arranged to operate 

ad set forth. , , 

4. Machine for Packing Wool; Charles Carlisle, Woodstock, Vermont; patented October 6, 1867; additional 

dated April 1809. 

Claim— Forming either or both of the leaves of two or more connected longitudinal sections, when the 
Bald jointed loaves are so arranged as to operate with the other parts of said machine, in the manner set forth. 

6. Corn StiELLBw; Wm. Wells, Boston, Massachusetts; patented January 4,1859; additional dated April 26, 

1809. 

Claim— The guide, In combination with tho weighted or spring pressor, made movable and adjustable with 

rcXereuce to the centre of the disc. 

Re-Issues. 

1. Marino IixtnciNAroro Gas; IV. Aubln, Albany, New York; patented January 8, 1856; re-Issued April &> 

1809. 

Claim — Tho described process of making gas for besting or Illumination, which consists — 1st, In mixing 
materials substantially such as are specified. 2d. In introducing them into a chamber, substantially such aa 
dincribed, located when the process is going on within retort. 3d, In causing the products of distillation of 
the mixture to pass out of such interior chamber, and then be subjected to a higher degree of heat by passing 
in contact with the lu-ated surface of the retort itself, substantially as specified, not intending to claim any 
one step of the process sei*rutely, but only the process, substantially as set forth, aa a whole. 

2. Oas Generators; N. Aubin, Albany, New York; patented Jan. 8, 1666; re-issued April 6, 1859. 

Claim— The combination with a gas retort of a removable interior chamber open at bottom, and having 
such relative shn|ie with regard to the retort, and so located therein, substantially as is specified, and for the 
purposes set forth; nnd this I claim Irrespective of the location of the o|iening through which said remov- 
able chamber can be Introduced or withdrawn, and either with or without an apparatus for introducing steam 
into the retort. t 

5. Tiobt Joint* tor Gas Retorts; N. Aubln, Albany, New York; patented January 8, 1856 ;• re-issued April 

6, 1869. 

Claim — A Joint botween a gns retort and Its cover made hy fusible metal contained in a groove into which 
enters a rim, the joint being such and for tho purposes set forth. 

4. Tubular Elastic Valve; franklin iVale, Philadelphia, Pennsylvania; patcnt<-d June 26, I860; rc-issucd 
April 6, 1869. 

Claim— 1st, The flexible valves described, for the purposes specified. 2d, The method described of adapt- 
Ing tho flexible valves to pumps, or other tubes or any kind, whether rigid or elastic, and inserting theiu 
therein, in the manner set forth, or in any equivalent mode. 

6. Spring Brd-bottom; II I ram Tucker, Cambridgeport, Massachusetts; patented July 3, 1865; improvement 

added July 9, 1857 ; re-issued April 5, 1869. 

Claim— The described spring bed-bottom, coasts ting of the combination of the frame, slats, and radial 
springs, as described. 

6. Machinrri tor Marino Wood Screws, 4c.; Cullen Whipple, Providence, Rhode Island; Assignor to the 

New England Screw Company; patented December 7, 1802; aute-dated June 7, 1862; re-issued April 
12, 1859. 

Claim — In combination with a mandrel which carries chuck or griping Jaw*, an automatic mechanism for 
closing said jaws upon the blank, keeping them closed to hold the blank while being dr e ss e d, and then open- 
ing them to rcleane tho dressed blank, arranged und operating in such manner as to leave the mandrel (dur- 
ing the time that the blank hi being acted on by the cutter.) free from endwise pressure by the chucking 
mechanism. Also, in combination of toggle levers carried by the mamlrel, a stop or hold-last, also carried 
by the mandrel, to lock aud hold the toggle levers when pushed beyond a straight line, and griping jaws w ith 
shanks having sufnrient elasticity to maintain a firm hold of the jaws upon the blank, when the toggle levers 
have passed a straight line. 

7. Maosinrrt tor Marino Woon Screws, Ac; Cullen Whipple, Providence, Rhode Island, Assignor to the 

Now Kngland Screw Company; patented December 7, 1852; ante-dated June 7, 1852; re-Uvued April 
12, 1809. 

Claiui-A feeding punch and mechanism for causingit tospproach within different distances of the griping 
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jaw* adapted to receiving and holding screw blanks in variable position* and of different lengths, in cotnbi- 
on with a suitable tool-holder aud cutting to. J. 



8. MACmxEKT roft MAKtMfl Wood S«iww«, *C.| Cullen Wiy^^aftj h i icts Rhode Island, Assignor to the 



»* Kngland Screw Company; patented Docomber 7, 1862; aute-dated June 7, 1852; re-issued April 
12, 1859. 

Cloiiu— The spring discharging pnnch, in combination with the mandrel and griping jaws, when tho 
punch and spring are both carried by the mandrel. 

8. Machixert FOR MarixO Woon 8©R«ws, Ac: Cullen Whipple, Providence. Rho<le Island. Assizor to tho 
New England Screw Comj*ny ; patented December 7, 1862; ante-dated June 7, 1852; re-tasucd April 
12, 1859. 



l&im— Int. Tba feeder composed of n sectional trough with a clos<> bottom ami open top, into which tho 
drops and arrang-s itself before a travcrsiug rod, which push'* it into tli.< griping jaws. 2.1. Tin- com- 
bination of an adjustable automatic feeding punch and a spring-discharging punch, with an Intermediate, 
trough, or equivalent means for bringing the blank into line with two punches. 3d, The nrmngeni'-nt of % 
epring-dischtirgiiig puueh. with its end far enough within the end of the grooves in the griping jaws I 
an opening fbr admitting the end of a blank aud guldiug it against the end of the discharging-puuch, 1 
rendering the checking more certain. 



10. Printing Prices; Ueorge P. Gordon, City of Sew York; patented July 13, 1858; re-issuod April 12, 

I860. 

Claim— 1st. The combination and arrangement of the feed-table, the fly or pihvlsmrd. the platen and bed, 
with the set or sets of independent revolving nlp|iers or grlppers, for the purposes descriU d. 2d, The fly- 
btMrd with its adjustable gauge or guide, in combination with the gripprni or nip|M<rs to ensure the even pil- 
ing of the shet* of pap r. or their equivalent*, whatever the si«e of the sheet may Is*. 3d, The vibrating 
cam for throwing off and on the impression. 4th. Two or more •Mstrihuting rollers, having a lateral 
Ufwn a main distributor, which shall move independent of, and in opposite directions to, each other, 
thus alternately cross and re-cros* each other's distribution, for the purpose of giving a uniform inking 
to the form. Also, the two distributions given to the inking rollers uj>on one cylinder, for each impression 
(hereto/tire patented by me), in combination with the rotating reciprocating bed, with tho spring extension 
attached. 

11. Automatic GrippeRs tor Carbttxo Sheets or Pa pen in Printing Presses; George P.Gordon, City of New 

York ; patented July 13, IBM; re-issned April 12, 1859. 
Claim — 1st, One or more seta of grlppers, nippers, or lingers to revolve independent In themselves upon 
an axis, for the purpose of carrying tlic sheets of pajier to the place of impression, or for carrying the sheet, 
after it has received an impression, to its place of deposit upon the pile-board orfly-lssird, or for either or both 
of these purposes, thus receiving and piling the sheets of pnpur iu an even and regular heup, by the acts of 
ny automatic grlppers or independent revolving nippers, or their equivalent*. 2d, The combination of tho 
independent revolving grippcr* with the vibrating feed-board, or its equivalent. 3d. The combination of the 
independent revolviug grippers with a pile or fly-board, to be used as described, or iu some equivalent way. 
4th. The combination of the independent revolving grippera with a feed-board aud a pile or fly-board, or their 
equivalents. 

12. Harvesters; Thomas D. Burrail, Geneva, New York: patented March 18. I860; re-issued April 12, 1859. 
Claim — 1st, The shoe-piece and racks to a<ljust the height of the outer end of the flnsn*r-bonrd. 2d, Th« 

slinft, f. passing across the end of, and nearly at right anodes to, tlie shaft, 1, of the main wheel, when fitted 
in such a manner that it* pinion can be thrown into aud out of gear with the face wheel. 

13. Cor Mr-roasters : Theodore Heermaus, Mitchelsville, Tennessee; i-atented January IS, i860; re-issued 
April 12, 1859. 

Claim— 1st, Thc"spaclfled arrangement of the plates or shelve*. 2d, The combination of a window or 
i in a coffee-roaster, with agitating or elevating plates or shelves. 

14. Graix an* Gbam Harvesters: K.B. Forbuah, Buflalo, New York ; patented July 20,1552; re-issued July 

8, 1850; ro-ro-issm d April 19, 1859. 

Claim— 1st, The device for adjusting the cutting Apparatus, which may Is- raised or lowered without 
changing the height of the nnin frame, in combination with the finger bar either with or without the remov- 
able platform. 2d, The combination of the Inner projecting ends of the iu liu frame with the adjustable cut- 
ting apparatus. 3d, SupiMirting the clamp and linger bar by imaus of the slotted iron frames utid locking 

bolt*, in combination with the • -| of the main frame. 4th, The mould-lsaird, construct' d and ar- 

] in the manner set forth. 5th. Extending or widening out the upper part of the gnard finger by the 
; bars, in combination with th" central bar. in the manner s|>ecincd. ftth. Arranging the three- 
. above described m th.it they mutually hence each other in front of the finger bar. and are 
I and supported at earn end of the cuttep bar by the projections, iu tho manner specified. 7U», The 
raking apparatus, constructed and operating iu the manner described. 8th, The movable fulcrum upon which 
the rake is auspended, and operated hi the manner- described. 

15. Grain and Guam Harvesters ; K. B. Forbush, Buflalo, New York; patented March 18, 1858; re-issued 

April 19, 1859. 

Claim — 1st, The manner of constructing and uniting the Inner rear corner of the main frame, so as to 
depress or drop the shoe and cutting apiauatus, aud serve us a continuation of the shi* for treading down the 
ptuhble and mown grass, in the uiunner s|*-cifled. 2d, The combination of the guide stirrup with the front 
of the main frame, so as to permit the draft-pole to play als>ve and below tho front of the main frame. 3d, 
Connecting the draft-pole to the machine by th>' oscillating pendent. 4th, So connecting the ilruft-polfl to the 
machine, as that the draft shall Is; from the axle or centra line of the driving and sup|iortiiig wheel, in con- 
nexion with the rear extension of the pole, in the mum r s|>ecifled. 5th, The combination of the extended 
finger bar with the adjusting shoe and adjustable hinged runner, as descrils-d, 0th, The combination of tho 
main frame. draft-pole, guido stirrup, and adjustable shoe, arranged with each other in the manner s|tecifled. 
7th, The adjusting shoe, constructed ami operating in the iimnn r set forth. 8th. The arrangement of the 
caster wheels with adjustable connecting bars in relation to the finger bar, platform, «nd frames of the ma- 
chine, Iu the manner described. 

Id. Wasiii.no Machine; H. E. Smith, Philadelphia, Pennsylvania; patented October 20,1858; re-issued April 
19, 1859. 

Claim — 1st, The vessel with its yielding valved diaphragm ami the perforated diaphragm, or its equiva- 
lent, in combination with a pipe, o, communicating with the vessel at a jKilut above, and the pipe, u, at a point 
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below the Mid diaphragm, and both pipes communicating with any initable heating apparatus. 2d, Tho 

reciprocating plum; r with it* enlarg d end constructed with the recess, i! inch, and perforations, in combi- 
u ition with tlie \ i. Mm- diaphragm, fur the purposes specific). Jhl. Providing the plunger with an up|K-r 
enlargement coucave on the uuder side, aud urranged in respect to the lower plunger, substantially u* act 
forth. 

17. Uraix Harvesters; Thoiuaa D. BurraH, Geneva, New York ; patented April 5, 1843; re-hwued April 26, 

1859. 

Claim— The additional apron to convert the usual rear discharge into a aide discharge of the rat grain. 
Also, the combination of ihc curved support* and the adjustable journal box piece to preserve the relative 
position* of the cog* In the mitre gearing, and at th • same time allow of raising and depressing the driving 
wheel. Also, the notch™ in the back wnu r. of e.tch knif • to prevent clogging or I.Klguient of flue grass lit. 
the cavities of the guard*, aaid notch.-* effecting a g.*»d pur|«we ai.d not weakening the cutler. 

18. Unix Harvester; Thomas 1). Burrall, Geneva, New York; patented April 5, 1853; re-Issued April 26, 

1859. v 

Claim — The location of the raker'* sent with regard to the drive-wheel and platform. Also, in coinblna- 
tlon with a roker'* »eat, located a* described, extending the r>-ar of the platform far enough b.irk to allow the 
raker from hi* seat to turn the grain ii|njii the plutform, and rake it otT in an arc of a circle by a circular 
awtwp or quarter turn movement of hia rake. 

13. ARraxof.mext or Bccketb or Pa tmix-w heels; Mathew A. Crooker, City of Now York; patented Oct. 28, 
lr>56; re i*ou d April 20, 1859. 

Claim — Arranging the that* or bucket* of a paddle-wheel npon Ita arma.or tha eqnlvalent thereof, where- 
by tin bucket* shall be continuously increasing and diminishing their depth in the water an the said wheel 
revolves. 

'if). Machines for Peiioixo Booth a*xd Shoes; John James On-enough, City of New York; patented Jan. 17, 
ISM: n-issmd July 4. 1854; re-redsMicd April 26, 1859. 
Claim— Driving the |*-gs into boots and *ho"s automatically, by means of a peg-driver operated up and 
down by a positive mechanical movement, whether impellod by u cam, eccentric, or crank, or other equiva- 
lent, substantially an *|* cifled. 

21. Machixks for Peogixo Boon A?n> Shoes; John James Greonough, City of New York; patented Jan. 17, 

1R54; re-issued July 4, 1854; re-re-isaued April 26, 1*59. 

Claim— The moving of the sole of the «dioe alon* by mean - of the awl tliat forms the hole In which tho 
peg is inserted. In comhiuatlon with tl»e pcg>dri%er, whether the peg-driver U< or Is. not employed to |-rfonn 
the additional function of presenting the i*g, whereby Mich hole made by tha awl ia brought in succession in 
liue for inserting the pig before the awl i* withdrawn. > 

22. Machines For Peggixo Boots asd Shoes; John Jamea Greenongh, City of New York; patented Jan. 17, 

1854; reissued July 4, 1854; re-rv-itxmed April 20, 1859. 

Claim — Cutting off shoe )k>k* from a strip of peg wood, or other material, bymewn* of a lateral or side cut, 
thnt will cut straight across, when combined with suitable ways in which the strip slides, and machinery for 
driving the js-gs. Also, inclosing the |s-g by the cutter until it is driven, as s|**cined. by making the cutter, 
when In jswition, a |*»rt of the guidiiiK tube. Also, the combination of tho endless feed with ., cutter for sev- 
ering the pegs in a shoe-pegging machine, as spec; tied. 

23. Machixes roa Pkoc.ixo Boots asd Shoes; John James fire, nongh, City of New York; patented Jan. 17, 

1854; re-tamed July 4, 1854; re-rodssw-d April 26, 1859. 

Claim — Conncctlhg the last with a horizontal slide or plate Capable of presenting the shoe or boot, an that 
the shoe or boot attnrhed thereto may N- turned and moved in any direction, in a horizontal or inclined course, 
in combination with a mechanism which tend* constantly to force it upward against a rest or icuide. but which 
will permit it to yield downward, but this combination I claim only wb<-n combined with the penning mech- 
anism descrilssl. or any equivalent therefor. And I Also claim as an automatic ni'-ans of moving anil guiding 
the last to present it to the if using npiwratns, in the r'-qnir<«d line of |s>c^iik. the piide groove, guide, and 
]>inion, and curved neck, sub«iautially us dv»cril«ed. in combiuatinn with the mechanism aU.ve deiw rilx'd, or 
tho equivab nt thereof, which |iermit the last to be moved in any desired direction, as set forth. 

24. Machixeji roa Pehuivo Bixit.i »\d SnoEs; John James <in-maigh, City of New York; isitented Jan. 17. 

1^54; rtHssued July 4, 1854; re-re-is-ued April 26, 1859. , 

Claim— Tlie combination of the uui versal movenu-nt carriaRt* and lateral awl movement. **• properly 

pre- 
senting the shoo to receive the |afga ill succession. Also, the combination of the mechanism for the cutting 
and feeding of- the |i*>is, or any equivalent therefor, with the automatic peg-driver. Also, the combination 
of the following elements, or their mechanical equivalent*, namely, the |*Tj-former. the (leg-feeder, the ja-g- 
driver. and the mwrham-n. Tor moving the shots described, thus ooiratitutiug an automatic machine for jig- 
ging shoe*. 

25. Machine* for Peooixo Bootji axp Show; John James Oroenough, City of New York ; patented Jan. 37, 

1854; re-issned July 4, 1854; re-redasued April 26, 1859. 

Claim— The |s-gglngof lssits and shis's with nulls or pegs of drawn wire. Alan, driving the pegs by 
means of the cutting nippers, said nippeTS cutting off the p -g after It is driven, anbstantially as apeciflcd. 

26. Tailors* Shuu; Kochns Ueiniach, Newark, New Jersey; patented July 13, 185S; re-issued April 20 

1859. 

Claim— The oblique rectilinear slot In the elongated shank of the lower blade, in combination with tho 
fulcrum ami a lever connecting with two |s.rtions of the shears behind the fulcrum. 

27. Machixe for MaKIXo Piper Bwwi axp Envelopes: North American Paper Bag and Envelop*. Manuflic- 

Hiring Ola. Philadelphia, Pennsylvania. Assignees of J. A. Smith. Clinton, and S. K Pettee, Ruxbo- 
routth, Miissachuaetta; pab uled May 1,1855; re-is*uod April 1859. 

Claim — let. The bar to relieve the end of the nnder sh'el of the weights Af the pile, partially or wholly. 
2d. The friction bur to separate the uinler sheet. *l. The gniilc Uir In C U tlUf X lon with the bar. 4t|», Tho 
lifter, to relieve the sheet from the weight of the pile. 6th, The fevding fmm the biftom of th" pile. r.th. 
Tlie eomlduntion of tlie weight bar. friction lair, guide lair, and lifter. coir*titnting a fowling apparatns. 7th, 
The jaws to place the |si|mt In position. 8th. In combination with machinery for making bags from |«|>er 
of "any sine, we claim a former of the shape ami dimensions required by the iiatnre of the woik to be done, 
over or around which the piper Is hi b • fhld"d. f >r the p<irp>-" <»f pni»hicfng the Uigor bags. 9th. The | tasters 
and sid a folders. 10th, Tlie combiuutiou of the Uble, the bar, the side folders, and pasters, all coustructeU 
aa set liirth. 
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28. Srwiito Machiww: Erorline M. Stedman, Vienna, New .Tersey, Executrix of George W. St edroan, deceased; 
patented December 12. 1864; re-issued April 26, 16&U. 
Claim— 1st, The tube described, receiving thread in the manner specified, and acting In combination with 
the needle, so that each forms a aerie* of loops, each of which loops receives one and in received by the next 
one of the other aeries. 2d, The auxiliary plate 'carrying the guide for the looping tube, and secured to tb« 
lied-plate. so as to be adjustable to nny desired petition relatively with the needle. 3d, A n eiprocating tulie. or 
equivalent device. co-o|ieniting with an eye-pointe<l needle to cotiquteiintc or form the stitch, and produce sew- 
ing essentially as specified, combining with and receiving it* motion from oih< end of a lever, tJn> fulcrum of 
which is at or near the bed or table of the machine, while the other end carrie* the said needle. 4th. Feeding 
the cloth by means of a m> tile which Is made to pass through the same in a position with rexpect to its length, 
diagonal to It* line of movement, in combination with a sprint; to throw the ne- die into position to feed the 
cloth the next stitch, and the screw, or its equivalent, to determine and regulate the length of the etitch. 

20. Okais Afn> Or a an Harvesters ; Eliakim B.Forbush, Buffalo, New York; patent -d April 17,1866; re-issued 
April 26, i860. 

Claim— 1st, The arrangement snd connexion of the rear cross-timber In relation to the main frame, in 
the manner s|ieriflcd. 2.1, The peculiar construction and arrangement of the gear frame in relation to the 
main frame, driving whirl, and gearing. 3d. The gear key. in ooutbination with the gearing shaft. 4th, The 
locks in the clamp. 5th, The track clearer, provtd. d with the arms arranged In relation to each other, and 
socket-piece, to operate in the manm r d -scrib. d. flth, A recess made in the outside »hoe, in the rear of the 
outside cutter bar. 7th, Tho second angle at c r, formed by the brace ban of the guard fingv. 



Dksiqicb. , 

1. Floor Cloth; James Patterson, Elizabeth, New Jersey ; dated April 6, I860. 

2. Plates for Cooxixo Stoves; S. II. Ransom, Albany, New York; dated April 6, I860. 

3. Plates for Stoves; S. II. Ransom, Albany, New York; dated April 6, 1860. 

4. Stoves: Garret twin Smith nnd Henry Brown. Philadelphia, Pennsylvania, Assignors to Havwixrd, Harriett 

A Co., Baltimore Maryland; dated April 12, 1850. 

6. Storxs; O. Smith and II. Brown, Assignors to North. Chase 4 North. Philadelphia, Pennsylvania; dated 
April 19, 1860. 

6. Cook Stoves; Sherman 8. Jewitt and Francis II. Root, Buffalo, New York; dated April 20, 1859. 

7. Tra-pot, Ac.; Q. W. Smith, Hartford, Connecticut; dated April 26, 1850. 

MAY 3. 

1. MAjrcrACTtTRE or Wnm Leap; Fanning Albert, Brooklyn, New York. 

Claim— The application of s rotating self-feeding cylinder for the drying of wet carbonate of lead. 

2. Alarm Water Oacob; W. R. Andrews and John Oswald, Chicago, Illinois. 

Claim— The disc valve, its stem and spring, applied in combination with the enclosing sockets, p and 0, 
the latter of which contains an annular passage communicating with a whistle. 

3. Faucets; Silas Barker, Hartford, Connecticut. 

Claim— The vertical discharging orifice and the concave end cut-off to the bee slide, la tho manner set 
forth. 

4. Elktatoks; Albert Betteley, Boston, Massachusetts. 

Claim — 1st, The combination of the air reservoir with the movable car or platform of an elevator. 2d, 

Constructing the busc of the car In the parachute form. 

6. Door Sprixo ; Amo* 8. Blake, Waterbury, Connecticut. 

Claim — The arrangement and combination of the spring, links, and arms. 

6. Ma!»ctactcrk op Watch Cases; James Boss, Philadelphia, Pennsylvania. 

Claim— 1st 8pinning-up of watch cases by the employment of a mandrel and spinning wheels, con- 
structed in the manner sol forth. 2d, Spun plated sheet metal watch cases, constructed as specified. 

7. Fast Exutu roR Cuxtaiws or Carriages, Ac. ; Wm. W. Chapman, City of New York. 

Claim— A curtain knob fastening, constructed so as to be readily opened from the bast, or on either side 



8. Skate FASTRtrnco; Chandler Cheney, MUford, Massachusetts. 

Claim — Socuring the back part of the skate to the Iwot or shoe, by means of the spring band in connexion 
with the screws, or their equivalents, in the manner described. 

9. Sswixa Macmlhes; D. W. Clark, Bridgeport, Connecticut 

Claim— As an improvement on my patent or August 31, 1858, the < 
an ism for the purpose of controlling tliu food whtwl, in the manner i 

10. Watxk Cask Life-boat; Wm. X. Clark, Chester, Connecticut. 
Claim — 1st, Making the staves npou the lower side of the water cask more curved than those are upon 



the upper side, in order to give tho life-boat a proper bearing and greater stability in the water. 2d, in* 
ballast floor, water tank, and batch, whan they are used in connexion with tho water cask and life-boat, 
11. Smoke-stack for Locomotive' Exoixe Houses ; Henry Clayton, Tamaque, Pennsylvania. 

Claim — The arrangement and combination with the suioke pipes of locomotive engines of a sliding tube, 
fine, and stack, as descrilnd. 

£ A series of flues communicate with a common stack at the centre of the budding, the flues being pro- 
vided each with a sliding or adjustable cap and tube, so arranged that each cap may bo lowered over tho lop 
of a sm6ke p'pe of a locomotive to convey tUe unmke therefrom into the stack, the tube* uf the caps action as 
valve* a* well as means of communication with the stock, so that when the cops ore raised the flue of euch 
elevated cap will be cut off below with the flitfraal air, ana thereby prevented from injuring the droit of any 
wf the flues in uss.J , . 
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12. Skatb VxsTKtvsa ; John II. Coo and fl'ra. B. Sniflen. Stratford. Connecticut. 

Claim— 1st. The employment of the curved adjustable slotti d,l«rs «t the front of the foot or lwu>e plat«% 
combined In relation to each other and m-curvd together and to the said base or foot-plate, in position to cor- 
re«|»ond with the length of the fool mid turn of the fiont |mtt of the Nime. 2d. The combination of the right 
•lid left screw and the clump*, with the heol ptirt of the »kate frame, mi (IihI both clamp* »iv Mnuiltancoinily 
moved. 3d. Tho combination of u hinged h«udb- with the screw which «>p«rateu the clumps, »u that after th* 
skate Jb fasteued to the foot, the handle may be folded out of the way of tire ice. 

13. Bomb LaNce; Pasrhcl B. Comins. San Francisco, California. 

Claim— Tho employment of wings formed of a flexible mateml in connexion with metal springs, when 
ao arranged as u> be loldod on the cylinder (for containing the powder), between the bead and wutLiu the inan- 
uor set forth. 

14. Apparatcs for Gexkbati.no Gas; Mathio* P. Coon*, Brooklyn, New York. 

Claim — The form and mode of arrangement of tlie retort*, us speo'fied. for the pnrposo of combining a 
series of gas-generating retorts, a» combined, for extcmliug « r diminishing its capacity of generating gas in- 
definitely. Also, the combination of a diaphragm surrounding a condensing chumber and escape pipe. 

15. Coorino Stoves; Joseph Cox, Philadelphia, Pennsylvania. 

Claim— The chamber above the top oven plate. communicating with the external air and Are chamber, 
whereby therels effected the double function of aiding combnsiiou and equalizing the temperature of tho 
upper portion of the oven. 

ltt. Variable Cut-off for Stzam Engines; Alexander Crumbie and Kusscll D. Briggs, Brooklyn, New York. 

Claim— The arrangement and combination of tho toggle rods, slide, rockers, steins, and lifters, a* de- 
scribed. 

17. Tobacco Press; Edward and Wm. B. Cunningham. Powhatan Court House, Virginia. 

Claim — Producing nn improved hand press which is especially calculated tn aid In compressing bunches 
of loaf tobacco into the proper shape for pucking or prising :" the said press being composed of a harrow 
open box which has a fulcrum piece and a Jidae bottom combined therewith, and a removable lover udupled 
thereto. 

13. Lamps; Michael A. Diet*, Brooklyn, New York. 

Claim— Sec uriug or connecting the. deflector to and into tho chimney bond by moans of a groove, as de- 
scribed. 

19. Lock for Piano-fortes; P. F. Dodge, West Cambridge, Massachusetts. 

Claim— Actuating the lxdt by means of the arm, of the tumbler, atid the recess in the holt. 

20. Piano-fortes; Spencer B. Driggs, City of New York. 

Claim — So arranging and applving the sound board and strings, nnd so constructing and applying the 
bridge or bridges of a piano-forte, that the de|Uh* of the bridge or bridges at the Iwuriug point* of the seve- 
ral strings, ami the dwtance* of tho several strings fruiu the board, aie all lu the same proportion, or there- 
abouts, to the length of string. 

21. Machine FOR Fiuno Gin Saws; James W. Elliott, Prattvilb", Alalsima. 

Claim — 1st. Making Mid table adjustable at both end*. 2d, The standard, with tho adjustable post and 
slotted bar f*r »up|Mirtlng the cylinder of saw*. 3d, Making the way adjustable. l>oth perpeiidiculai I v nnd 
laterally, for bringing th>- frame to any desired ]vo*ition. 4th. The use of the clump screw. In combination 
with the way for hohling the frame In position. 5th. A pawl held in place, by the coiled spring and operated 
by the connecting rod, rock shaft, and levers or arms fir rotating the Raw*, bih. The friction platen for hold- 
ing and moving the saws, said plates Itelng arranged an dcniiUd. Till, The adjustability of tho guides, for 
tho purpose of pressing the flies more or 1< ss against the saws, at pleasure. 

22. Forming Ccrved Electrotti'K Plates; Win. II. Elliott, Pluttsburg, New York. 

Claim— 1st, The employment of ledges, in combination with the form, for the pnrpose of holding a com- 
pound flexible impression sh.-et or type matrix in the required form. « 1 1 la or without screws. 2d. The em- 
ployment of curved edge*, in combination with the form, when said edge* are no arranged in relation to said 
form that the edges of the compound impression slns-t nball be held flriuly between them, for tlie purpose ot 
holding said iiunrcs«ion sheet or type matrix in a cylmdi ical form, ad, The employment of air escapes, in 
combination with form, box, and the flexible imprexwion sheet, so as to provide tor the, encase 0 f a j r f ron , 
twtsen the xaid impression Khwt aud form. 4th. The combination and arrangement of the concave form with 
the adjustable wires, for the purpose «if holding the iuipremitim >-1ie4't in contact with the coiicars side of said 
form. 5th, The employment of a curved impression sheet of eutffcieut eliusticity that it may W utiaigb toned 
out while the matrix is b ing formed by ths ty|>o, ami tlo-n siuing up again by it* own |H>wer to the form 
required, in combination with the curved form, when used for the construction of a curved typo matrix. 

23. SmxaLR Machine; Wm. Kirkpatrick, Lancaster. Pennsylvania. 

Claim— 1st, Tlie add d plate, constructed w descfiliod, and when acting in combination with the wrought 
Iron piece and spring. 2d, Tho guide piece, as arranged and for the put pim.- ujaxiflod. 3d, The com hi nation 
of the rod with the ph>cc*. g g and a a, by means of which the flow is enabled to accommodate itself to tho 
winding grain of the timber. 

24. Hajtdlc for Cutlery ; J. W. Gardner, Shelburno Falls, Massachusetts. 

Claim— Attaching the handle to the knife, or other Implements or tool, by means of a tnng provided with 
• cylindrical projection and bolsters, the tnng nnd projections Iwing flttetl in a longitudinal kerf or cut and 
hole in the handle, Uio bolster bearing on tho end thereof, and the tang secured in the handle by a rivet. 

26. Machixb por Clkaxixo Grain; T. G. Gl iison, Rochester, New York. 

Claim— The arrangement of tho screens, vibrating longitudinally with the fan, removable apron, and 
[impartiable smut cleaner. 

26. Vat vi Gear for Steam Engines; Thomas Hawkins, Mobile, Alabama. 

Claim— Tho combination of the bearing and »us|*nding plates, one on the toe and the oilier on the lifter, 
with a self-acting (or pendulum) catch for tho purpose of holdiug open the steam valve to any desired point of 
th« stroke. 

27. WmfaXWRlOBTa* Mscnnrc; T. L. Hawkins, Sturgoon, Missouri. 
Claim— Tho arrangement of the several parts, as described. 
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28. Ladies' Hoop SKmn; John Holmes, Boston, Massachusetts. 

, CI ' U . In- , 1 f , • p u n»«"»c««>» * »k(rt of knotty " or » network," and this I claim whether the meshes on 
tho rrout nnd back or the skirt nr.. ahke or uot. 2.1, Enlarging the tear upper |H>rlion of n *.kiit, formed hy 
« seru-s or im-«bea to loiui tin* bishop shape, by increasing Ho- iclative size or numb, r of implies on the rear 
upper portion thereof, us compared with Hum.* in the -ainc course on the front of the skirt. 3d, The horizon- 
t»l i»usih -sup|iorUt.g spring, in combination with the comprised ta* e and the upper lint of the skirt. 4th, 
The coiiihinuihiD of the "netted skirt ' with the h.s.ps, spring, compressing tape, and wuistlaiud. 

29. Hair Cbjmpkr ; Ellwood Ivins, Waterbnry. Connecticut. 

Claim — A hair crimp, composed of a fork and Clasp, made as described. 
80. Eoo-bkatkb; S. F. Joues, St. Paul, Indiana. 

Claim— An egg-beater having a cup, aliaft, strap, tube, slotted bar, cords, attached to shaft, and to adjust- 
lug screws in bar. 

31. Skates ; Uriel Josephs, Qnlncy, Massachusetts. 

rt . Claim— 1st, The combination of the braces or struts with the plates, either -with or without the screw 
2d, The combination of tin- bar with the runner. 

32. Mcasi.ri.vj Fastets; Ira Kinman, Freeport, Illinois. 

Claim— 1»L The employment of an endless screw, or its equIvnlenUn combination with the rotating slide 
and eccentric chamber. 2*1, The r. gister wheel und index haml. In combination with the stop, when the sumo 
is oi-crated by the stem of the cudleos screw, so as to indicate the uuautity of liquor drawn through the faucet. 

33. Windlass; David Knowton, Camden, Maine. 



u— The winch shaft provided with barrels and connected to the windlass hy gears, and so arranged 
that the wiuUl iss may be worked by the winch shaft, or the winch shaft and barrels may be worked inde- 
iiendeut of the windlass. ' 



34. Stiam Boilers; L. he fi bre, Donaldsonvillc, Louisiana. 

Grim—The longitudinally fluted boiler, braced us described, in combination with the 
of the exterior duo. 



36. Pumps ; A. W. Lloyd, Otis, Massachusetts. 

Claim— The arraugumeut and combination of tho side tube, pipe, valve, and piston, as described. 

[The invention consists in the use of a hollow piston, provided with a valve und fltt-d withm a proper 
cylinder, au air-chamber being connected with the cylinder, and also a side water paasage.J 
36. Gri.xmxu MILLS ; J. C. Lyons, Auburn, and H. F. Philips, Seneca Falls, New York. 

Claim— The described arrangement and combination or the grinding couo and tho corn cracker, when 
the former is arntng -d ou a shaft which receives a lougitudinal motion by means of a hand wheel, and from 
which uiotiou is conveyed to Uie corn cracker by means of wheels. 

87. Hakvesti.vu Machi.xi; lienry Marcellns, A msterdam. New York. 

Claim— The corrugated finger lair cast with, the cutting proj^tioiis, In combination wtth the detachable 
finxoni, const rue tod in the manner specified. 

38. Rot art Esoixs; Clutrles Miller, Belleville, Illinois. 

Grim— All the parts specified, in combiuation, being and conatituting a rotary steam engine, as askad for 

in my petition. 

39. Locomotive Machine fob Propelling Ploughs, 4c; Ww. P. Miller, Marys ville, California. 

Chum— The combiuation of the endless chain or truck with the loading and driving wheel* And support- 
Ing trucks. 

40. Mod* of Attaciiijio Harxbss Brrechi^o to Wauox Thills; Aaron Parker, Coventry, New York. 
Claim— The mode of attaching the hold-back etrajis to thills of vehicles, by having a metal ring to slide 

under a'spriug suap, in such maimer that it will unListeu of itself when the traces are unhitched. 

41. Vclcahuixo Caoutchouc; D. D. Parmelce, City of New York. 

Claim— 1st, The method described of treating caoutchouc, gutta-percha, and their compounds, by em- 
ploying ag> uts in an nrilorui or guseoiis state, combined with a solvent in a liquid state. ad. In combination 
witii a solution preiwrvd iu the maun*-r specified, to opi-rate on caoutchouc, gutta-percha, or their compounds, 
preparing the said caoutohouc, gutta-percha, or their compounds, by bleudiug or iiicor)roratiiig therewith sul- 
phur, od, lhseolviug sulphur lu the proportions set forth, or thereabouts, iu the solution, prepared as speci- 
fied, when Uie some is used iu combination With rubber, gutta-percha, or their compounds, previously free 
from sulphur. 

42. Ceme.yts; Nelson Parmeter, Gardner, Massachusetts. 

Claim— An improved lire-proof cement, composed of sold ingredients, in the proportions and in the man- 
ner set forth. 

43. WBJHfcn rot Gas Fitters ; G. P. Phillips, Albany, New York. 

Claim— Tho jaw, arranged to slide, so as to wedge, gripe, or tighten and hold the article to be turned. 
Also, the uut, K, arranged to slide freely on the bar. and so that it may bo locked to the liar, when desired, in 
combination with the bar. Aud in combination with the nut, the tightening nut, I, arranged as described. 

44. Adjustable Pile-drivrr; Thomas Place, Alfred Centra, New York. 

Claim — 1st, Attaching the frame to the axles hy means of the bolt, and rack plate, and "guides, to admit 
the lateral udjustmen*. of the monkey guides. 2d, Screwing the monkey guidi-s iu the frame, by mean* of 
the universal joint and the sliding joint, arranged with thu lever and rack catch, or their equivalents, to ad* 
mit of the lateral inclining of the guides, as well as the forward and backward movement of the sautfe. 3d, 
The combination of tho frame and guides, when constructed ami arranged to operate conjointly, and to admit 
of the adjustment, as described. 4th, TIm» arrangement of the button or atop, levers, and cuich, automati- 
cally releasing the shaft from the windlass. 

45. Latch UlftOKs; John Plant, Washington City, D. C. 

Claim— The hinges, when provided with projections and latch, and when constructed as set forth. 

46. Cottok Paxssui ; H. W. Handle, Burnsville, Alabama. 
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47. Rivolvino Fire Arms ; Joseph Rider, Newark, Ohio. 

Claim —Lit, The cocking-dog with its notches, applied In combination with the hanim»r and trigger, and 
with a stationary stop to effect the cocking of the liauimer aud firing. 2d, In combination with the above, 
providing the wine cocking dog with a notch in its extremity to Im o|icrated npou by a tooth on the trigger, 
to operate the piece entirely l>y the triggiT for rapidly rejwuted firing without cocking. 3d. Combining the 
locking lever with tin- cockilig-dog, by uuami of a tooth u|iou the lever and a tooth upon the dog, the tooth 
being ltirmed toopeiate as specified. 4th, The construction aud application of the tring i guaid, in combi- 
nation witii the baking levers, to serve three purposes, viz: mm the guard, us the lever for operating the ram- 
mer, and an the spring for operating the locking lever, or its equivalent. 

48. Cider Mills; Joseph Rosvncrans, Aroca, New York. 

Claim— The arrangement of the cutting cylinder and the tearing cylinder within the hopper, the one 
acting ujsin a plane and the other upon a cm vetl sutfitce, nud the te«rii „' cylinder so geared as to have rapid 
rotatiou as regards the rotation of the cutting cylinder. 2d, The nrr.m^ •ni'ent of the grinding cylinders and 
pressing cyliuders with the endless apron, chute, and hopper, wheu thuy are geared, aa set forth. 

49. Mail Bags; Washington Kudd u-h, Baltimore, Maryland. 

Claim— The arrangement of the jointed plates, staples, jointed slide, with projection, when applied to bags 
with riveted and stitched seams. 

CO. PcxcjUNO an a StaMPI.no Press; Stephen P. Ruggles, Boston, Massachusetts. 

Claim — So combining in a press for punching, stamping, Ac, a coarse nnd fine threaded screw, with thsj 
power that drives the pr« as, as that the coarse screw msy L>e in action whsu speed or motion Is required, and 
the fine screw when ;•>■» i is required ; the former reusing its action and the latter coming Into action accord- 
ing to the resistance sgaiust the punch or die. 

61. Corn and Con Cutter; Samuel B. Shinn, Philadelphia, Pennsylvania. 

Claim— The peculiar construction of the cutter head, with or without the combination of the knives and 
crushers, arranged in the manner set forth. 

62. Washi.no Machine; Oltuff Shostrorn, A I tons, Illinois. 

Claim— The combination and arrangement of slats, levers, serrated plate*, with rods, false bottom, end- 
less apron, lever, and pawl. 

63. Cofpee-roasters: Jonatlian P. Simmons, Baldwinsville, New York, 
t Linn - Tie combination of the revolving ring with tbe spherical 

64. Spinning Fi vers; D. F. Smith, Manchester, New llauipahire. 

Claim — Tlie construction of tlie arm and sU m of the compressor of 
piece, so applied as to confine the stem in the ears ou the flyer-tuba. 

66. Harvesting Macuinbs; Joseph D. Smith, Lancaster, Ohio.; 

Claim — 1st, The arrangement of the mechanism for adjusting tbe cutting apparatus, consisting of the 
rack Utrs, hinged tt> the cutting apparatus shaft |»rovidcd with pinions, nnd ratchet wheel and pawl, when 
employed iu combiuatiou with the adjustable wheel, in the manner specilied. 2d, Tbe employment of the 
ball journals of the reel shaft, in combination with the oft-side horizontally turning timber of tlie reel frame. 
3d, The combination of the secoiitliry standard, arranged on the sickle bar with the hinged laterally adjust- 
able brace, in the manner dcwcrflsd. 4th, The combination with the upward curved edge of tlie sickle bar, 
of the overhanging upper lip aud under back extension tlauch of the sickle guard or tooth. 6th, The spring 
catch arranged on the sickle back, in combination with the stop-notch foiiuud in the pitman, tor the purpose 
of fastening the sickle or cutter-back to the pitman. 

60. Rotary Planlso Machines; Wm. Ii. Smith, Newport, Rhode Island. 

Claim — The combination of the rotating cutter head with the central adjustable bearing plate, arranged 
as set forth. 

67. 1'urtablx Horse Powers; George W. Swift, Oxford, Mississippi. 

Claim— The arrangement of band wheel, shafts, idlers, roller, and cord or chain. 

68. Machine for Cutting Wooden Curved Mouldings ; Isaac P. Tice, Baltimore, Maryland. 

Claim — The adjustable bed formed of the blocks in connexion with the flexible guide plate, rotary cutter 
head, and tlie feed or pressure rollers, or their equivalents. 

68. Sionals Pox Firkmen; Hezekiah D. Treadwell, Klmi ra. New York. 

Claim— Tlie combination of the catch plates and conical stops, or their equivalent*, on the cords, work! us; 
through a series of holes in the catch plates. 

GO. Water Wheels; W*m. Walker, Pontine, Michigan. 

Claim — 1st, The employment or use of the adjustable pistes attached to the inner posts of tbe plates, e, 
of tbe buckets. 2d. Providing the buckets with adjustable plates to prevent injury to the buckets by the en- 
trance into the scroll of hard foreign substance*. 

[This invention relates loan improvement in horixontal centre-discharge water wheels, and consists^first, 
in having the front or outer parts of the buckets made movable or adjustable in such a way tl .it in case of 
stones, sticks, or foreign substances of any ktlid entering the scroll, the buckets will be allowed to yield or 
give, and be prevented from being broken. The Invention consists, secondly, in the employment of a Serbs 
of adjustable plates or stotw. applied to tbe wheel in sach a manner that the issues or discharge orifices bw- 
twoeu the buckets may be eularged or contracted as circumstances may require.] 

61. Lamp Shade*; Charles aud Anna C. Wllhelm, Philadelphia, Pennsylvania. 

Claim— The combination of the metallic shade with the paper picture* between the sheets of mica. 

62. Metallic Lathe; Wm. E. Wortben, City of New York. 

Chum — A corrugated pierced sheet of metal, substantially such a* specified, either with 
or tubes passed thiough the apertures. 

•3. Harvesting Machines ; W. A. Wood, Ilnoaick Falls, New York. 

Claim— Effecting an oblique delivery of the cut grain from the platform where it fails, by a series of 
rying belts of different lengths. 

64. Machine por Marino Pearl Barley; August Wuhte, St. Louis, Missouri. 



^^CLmu— The MTMgssjsjBt aud combination of the trams or wheol, b, pinion*, t and u, and wheel, I, with 
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65. Am Exanrx; Stephen Wilcox, Jr„ Westerly, Rhode Inland. 

Haim — 1st. The arrangement of the changing cylinder. a. nnd working cylinder, n. and the valve or 
valves by which piston, h, is made l»oth to change the air from the cold to the hot end of the cylinder, and to 
rec'ive a fresh Tolume of air from the next stroke, with tie- advantages set forth. 2d. Automatically regu- 
lating the temperature of the interior of th« lie*tlnfc surface* by the employment of the parta. R and U ar- 
ranged relatively to the beating surfaces «<f the cylinder*, a and B. and to the damper, or ita equivalent, in 
the flue. 3d. (Jiving the regenerator an Increasing afo-i from the cold to .the hot side. 4th, Working the 
single varve,in comlrfnatlnn with the two plMon*.a and I), as described, so as to thereby accomplish the three- 
fold pnrpose of Induction, eduction, and equilibrium valve. , 

66. Abuvmmator : F. B. Caranah. Assignor to self and R. TI. Nortlirop, IMonecr Mills, North Carolina, and 

W. A. MeCulloch and E. C. Aiken, Albany, New Y..rk. 

Claim— The arrangement and combination of the elevated quicksilver channel* near the rim of the oacil" 
lutintr amalgamating pan. 

[Tbia machine U more p-trtlridarly Intended for the wn«hlng *nd amalgamation of (told found in quarts 
rock, hut also applicable to the extract ion. by washing and amalgaiua'iiiii. of gold and other metal* from vari- 
oua foreign substance* with which they may be found lnc"»rporited in nature. It consists of a circular |*in 
containing a peculiarly constructed aeriea of concentric channel*, arranged to oscillate nlx>ut a vertical axis, 
and furnished* with a central funnel and distributing c»ne to cause the pulverized metalliferous matter from 
which the g><ld or other metal is to l>e extracted, to be fed with a sib bible amount of waier all round the out- 
ermost channel, -from whence it has to make its way from on" to a'ioth>>r of the several channel* over and 
am«ng quicksilver, which is contained in certain or ull ot the channels, tou discharging pipu or orifice at or 
near the centre of the vessel.] 

67. Cuojmi for Roorwa; Nathan A. Dyar, Mcdfbrd, Assignor to self and Rufua Kendrick, Cumbridgeport, 



Claim— A centrnl layer or web of cloth, or Its equivalent, covered on both sides with adhering layers of 
water-proofing, the outward side of one of which is covered with a layer of p»pT fixed thereto by contact with 
the water-proofing while it is.in a warm and plastic state, while upon, and em I tedded in, the outward side of 
the other layer of water-proofing, while In the state just described, is a layer of sand, or its equivalent, form- 
ing the uppermost or weather surface of the article. 

68. MartiAxniM for OrKRATtw 9tkam or Air Sio.nal Whistles; Moses G. Farmer, Salem, Assignor to Wm. F. 
Channing, Boston, Massachusetts. 

Claim— The combination of an electro- magnetic escapement with the mechanism described for < 

i or air whittle. 



60. BunftROAxa; Theophile Anguste Rousseau. Belleville (near Paris), Assignor to Edooard Alexandre, Paris, 
France; patented In France, January 23, 1S57. > 

Claim — 1st, Ths arrkngement of the wind chambers and registers or stops, in combination with the reeds, 
whereby each key operates as ninny valves as there are stop* in tie- iiiitnnn-nt. but only those n<«te* are 
caused to sound where the register is open, thus rendering the fingering easy whatever may be the number of 
stops. 2d, The arrangement of the valves and km-e-plece*. in tlie nnnner specified. 3d, The manner speci- 
fied of arranging the various plans or stories of the Instrument, and hinging the same together fur affording 
access to the different parts. 

70. Valves for 8n\* K^oixes; Wm. Shepherd, Jr., Assignor to Thomas II dates and Van Wyck Foster, 

Brooklyn, Kastern District, New York. „ 

I do not claim the prevention of the slamming of the valve, without reference to the means by which 
sneh result is accomplished; neither do I claim, broadly, the interposition or a steam cushion to check the 
motion of the valve. But 1 1 

Claim— The combination of the steam ports with the cover operated by the action of the valve, •ubsUn- 
tially as described. 

MAY 10. 

s • ' 

71. CTtTtTATORS ; Milton Alden, Auburn, New York. 

Claim — The described Arrangement and combination of the Adjustable shares, the frame, and the raised 
thills, which Riv made out of one piece with the huidl. s. / 

72. Machwr/or Sawixo Shixules; Wm. II. Auld, Brighton, Iowa. 

Claim— The adjustalde saws in connexion with the reciprocating bolt carriage. Also, the arrangement 
of the notclied racks, gearing, weight, pins, lever*, and bars, attached to Uw bolt carriage, lu connexion with 
the stop* fur automatically feeding the bolt to the saws. 

7*. Machines for Separatum Htoxks, 4c, from Clat; Charles Bamberg and Roman Blaaer, Chicago, III. 

Claim — The conical rotating screen. In connexion with the separator placed within suitable boxes. 
[A conical screen .if knives is connected with a separator, and placed in a suitable b^x provided with dla- 
rge s|>Outs. and this forms th" Invention, the object of which ii> t.. separate Urge grtvel, stones, and ail 
■ foreign substances from clay preparatory to its manufacture into bricks, pottery, Ac] 

74. SotR-ccTTUfo Machixgs ; Jacob Balchelder, Salem. Massachusetts. 

CLdui— 1st, Tlie particular and relative arrangement of th» levers with thecrnnksfor giving the required 
motinns to the cutting knives, 'id. The nsc and arrangement of the adjustable aud intermediate gauge I 
Whereby each alternate sole can be cut of equal or uncquel width. 

75. Straw Cutters; John Bean mid Benjtmin Wright, Hudson, Michigan. 

Claim — The arrangement and combination of the knife, lever, and rocl 

76. Railroad* for Streets; S". A. Beers, Brooklyn. New York. 

Claim— Tlie construction of upright self sustaining rails of oa*t or other iron, with < 
combined, to Is* laid in public street* and highways, und for uo other purpose. 

77. Brick Machines; II. T. Bcggs, Liberty, and James Allen, Lynchburg, Virginia. 
Claim — The combination of the bevel wheel cist with the cells therein, for th« reception of the 

the plunger*, with the fricUon rollers and axles, cireubir iuellued piano ring, guard, and lop plate, i 
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78. S*ati Faotewiko ; Edward Behr, City of New York. 

Claim— Dm wing or tightening the toe and heel strap* of the skate around the foot of the wearer, by 
mean* of the screw rod* and nuts fitted in the stock, one end of the straps living attached to the stock, and 
the opposite end to the nuU by meau* of the cord*, or their equivalents. 

79. Ships' Stop Blocks; A. J. Beotley and Win. If. Alloa, (Sty of New York. 
Claim— The arrangement of roller* and wedges. 

fin this block the rope rum between wi<djres provided with roller*. and the moment the wedges are re- 
lented, tin y are pressed together by two helical springs, and the more the rope is pulled, the faster It is held 
betweeu the edges.] 

80. Con* Plaster*; L. F. Bingham and N. 0. Pierce, Chicago, Illinois. 

Claim— Tho arrangement of the rotating planter, square tube, boatn, loror, "spat down" or lereler, and 
scraper. 

81. Com Planters; A. W. Brinkerhoff, Upper Sandusky, Ohio. 

Chita— The adjustable, covcrer and oj>cncr, in combination with lever, I, the weighted loror, A, operating 
the rollers aud rod. 

82. Mami'mtcrb or Paper and Paper Pclp; James Brown, London, England; patented in England, Juno 

10, 18ST. 

Claim — The treatment of paper and paper material with glycerine, to he employed lor printing or oilier 

pnr|M»je*. 

83. pLocons; C. M. Bryan, Wright City, Missouri. 

Claim — Attaching the uiould-board by means of the bolts pasaing through deets at tiw Inner aido of tho 

mould-board, and into the land*ide and h.mdl.-. the Uilti and the brace bar. 

84. Hmbixd roa Loam.no Hat.; S. V. Essick, Moultrie, Ohio. 

Claim— Ttje adjustable rrame, tin- rake, the rakers, and the' conveyor*. 

85. Machines roa Sewinq Fertilizers; T. J. Burrall, Geneva, New York. 

Chum — The arrangement of the revoking cylinder, divisions, and adjustable perforated slides. 

86. Machines roa Sputuno Leather; D. n. ChambcrhUn, West Koxbury, Massachusetts. 
Claim— Inclosing the cutting blade within an external casing throughoat its entire length. 

87. Coicv£RT\bli CarriAoi Shapts; R. J. Colrin, Lancaster, Pennsylvania. 

Claim — 1st. The attachment of removable "hafts by means of aibjustable braces and the hing*>d rap* of tlto 
pole crab, 'id, The curved or wument lmrw forminic a transverse horizontal nlot in which the rhaft* are snp- 
ported at their rear rniL. I>t»th when separated in the ordinary way. slid when nnited tivgether as a pole. 3d, 
The hinged and pivoted thill attachment for tfccotuuimliting the width of tho same to the different j-oshiomi 
of tho clips u|h>ii the axle. 

88. BcrrurLT Valves; Nathan Cope and Wm. Hodgson, Cincinnati, Ohio. 

Claim — The arrangement aud combination of tlie curved slotted plate, valve-box, stops, and slotted Talve 

lever. 

89. Grain Separators; J. B. Crist, Evansville, Indiana. 

Claim— The arrnnpmont of the Mast i*H«:»ge, fan. screen, and riddle, with chute attached, placed within 
the c;mo or Ikjx. and in relation with the spouts or discharge piasagvs. 

90. Plocous; E. Davidson, Batcsville* Arkansas. 

Claim— Tlie combination of tin- bar. stirrup, rod, with tho adjustable supplemental landside, r, share, o, 
aud the stationary share, e, and laiuUide, c 

91. Fence Post; H. T. Dewey, Sandusky. Ohio. 

Claim— The combination of the ribb -d post and horizontal flanch plate, when Jointed to each other. 

92. Cultivators; Wm. C, Doss. Lavacca, Texas. 

Claim— The arouigem-nt of the triangular frame of shares, With mould-boards that may be taken off at 

plcucutv, «cra|ier, aud cultivators. 

93. Furnaces PUR Heating Bi'iLDtNos; B. W. Dunklee, Boston, Massachusetts. 

Claim— Combining with tie- flre-p.it aud its dome oiieormore gas-circulating pipes, arranged with respect 
to the aame, aud in the hot air chamber of the cas \ Al*", tlie arrangement of th- hot air dispharge pipes, 
and the wfngs oY the arch of the fir- dome. AN .. in error xlon with air register to tlie front of the ash-pit, 
an air pipe, carri.nl through the air ehamber and into the rear part <»f thn ash-pit. AI»o. tlie combination and 
arrangement of the hoc valve and the plate or door with the flue, the plj>e. and the opening. 

94. Method op CuMPBysimo tor Expansion and Contraction or Metallic Fences; Lewis Eikcnberry, 

Eastou. Pennsylvania. 

Claim— The method of making provision for expansion and contraction in an Iron lattice or other open 
work fence. 

95. Straw Cctters; Stephen Elliott, Richmond, Indiana. 

Claim— The arrangement of boards, e, cross-piece, rods, J and o, and lever, H, with boards, B and n, can- 
vas, c, rods, R arid h, and brer, q. 

90. Smootuino Iron; Andrew Ellison, Boston, Massachusetts, . 

Claim — Attaching the handle olatf to the separate heater or block, by means of the guide and slot, the 
angular recess and li|»t. and the Lttching devices. 

97. Method opStrIpnxh Wood ix Bbxdiso; John L. Field, Syracuse, New York. 

Claim— The method for conn"-tinj£ metallic strap* for bonding timber, when the parts are so i 
to operate in connexion with the forming frame*. 

98. Seed Plavters ; D. S. 1'Wher, Mauckport, ImHana, 

Claim— The combination and arrangement of the spring hoe, adjostahle spring roller, with I 
and regulating apparatus. 

99. Harrows; J. II. French. Syracus-. New York. 

Claim— 1st, The combination and arrangement of three triangular harrows, In such manner as to form 
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on* triple triangular harrow, by connecting the angles with flexible joints or couplings, which admit of the 
free vibration of the parts, and their ready adaptation to the inequalities of the ground. 2d, Constructing 
triangular harrow* of metallic bunt or Out strip* of metal, by folding over the same at the angle*, in such a 
manner that the draft strain of the teeth n|*jn one side, shall counteract that U|«n the other, and forming 
the couplings «t the Mime operation, by foldiug in links or hovlu at the angles, no L-oItn being required to se- 
cure thvm in oonsequence of the seir-bracing of the parts. 

100. CoRN Planters; R. B. Gilb-Tt, Sutherland Springs, Texas. 

Claim — The arrangement of the share, coverers, conductor, cylinder, and hopper, wheel, and scraper, for 
joint operation. , , 

101. Mail Bags; Richard Gonial 1, Baltimore, Maryland. 

Claim— The employment with a mall bag. constructed with a socket and furnished with a lock or other 
safe fastening of the plates, which terminate in nearly complete tubes, and with the jointed rod or bolt, pro- 
vidrd with a hasp or other similar attachment. - 

102. Rat Traps; Henry Gortncr, IrviUe, Ohio. 

Claim— The rotating discs connected by the plates, b b, in connexion With the treadle platform, plates, c 
c, and bar, d, and the supplemental platform, the whole being fitted to, the box. 

103. Mechanism bt wntca Employers Register THur Tim*; Benjamin T. Harris, Brooklyn, New York. 

Claim — 1st, The manner of mounting the cylinder ou tbo spring barrel, and with the connecting coup- 
ling. 2d, The binding plate, fitted and acting to retain the eudsof the paper to the cylinder. 3d, The ar- 
rangement and manner of constructing the slides and impression point. 4th, The rollers and their pawls, in 
connexion with the slides ami openiugs in the front plate. 

104. Corn Planters; Samuel K. Hart well, City of hew York. 

Claim — The arrangement of the slide, shoo, and hoe, connecting and acting In tbd manner as specified. 

105. Seeding Machines ; Samuel Henry, Chenoa, Illinois. 

Claim— The slide baror seed-distributer, with slide ttted therein and places] relatively with the seed-box. 

106. Harvesting Machine; Muses G. Hubbard, Penn Yan, New York. 

Claim — The conformation of the intermediate fingers of a reaping and mowing machine, having a conical 
form with a straight outline from point to heel, ao as to present a straight gradual taper on the underside as 
well as above. Also, the- safety Hanch for securing the pitman connexion. 

107. Machines, rent Breaking Coal ; Charles w*. Kennedy and Richard T. Brown, Williamsburg, New York. 

Claim— The arraugement and combination of the polygonal spiked. drum, spiked crashing plate, and 
spiked clearing plate. 

108. Railroad Car Brakes ; Lewis Kirk, Reading, Pennsylvania. 

Claim — 1st, The arrangement of the hand-wheel and the rod, in combination with the pump, so that by 
depressing the rod the pump is placed in working order, and that tbe samo can lie n|>cratod by means of the 
haud wheel. 2d. Tbe arrangement of the spring catch which Is attuched to the piston rod of one of the pump 
cylinders, in combination with the bell crank, or its equivalent, which is operated by means of an eccentric 
3d, Arranging tbe coupling on a rod in such relation to the spring catch and the cork, that by exercising a 
pressure on the. coupling, the rod is turned sufficiently to open the cock, and to depress tbe spring catch. 

109. Mail Bags; Thomas J. Lamdjn, Baltimore, Maryland. 

Claim— The placing of the staples or buckles on the flap of the bag or pooch, so that when the flap Is 
turned down, said staples or buckets will isms through the grummets. Also, the manner of forming the seams 
of the liag or pouch, so that they cannot be cut open and rc-sewn from the outside of the back without in- 
stant detection on looking at the seam, as Its whole character must be changed in any such attempt or effort. 

110. Apparatus for Conducting Water to Cisterns; Jabex Lewis, New Orleans, Louisiana. 

Claim — Making the change In openings from the box, or its equivalent, by the employment of » weight 
containing water supplied from a roof, when tlie weight can lose the water it contained, and thus reduce its 
foice of gravity to allow another change to be nude, by which thu water is conducted in separate directions 
from and to the cistern. 

111. JrB boom for Vehsels; Diaries L. Llnnell, Truro, Massachusetts. 

Claim— The application of the after jib-boom to the bowsprit by moans, not only of the slide rod applied 
to the bow-sprit, but the slider connected with Che boom. 

112. 8poxj-*havi; Benjamin Tolman, Assignor to self and A. T. Ramadcll. Pembroke, Massachusetts. 

Claim — A spoke-share, constructed with an adjustnldo knift aiui adjustable throat gauge, arranged and 
applied to tbe stock so as to move with respect to one another. 

113. Bkato Plank; Wm. & Loughborough, Rochester, Near York. 

Claim— 1st, The combination of the screw, 2 (which takes effect In the projection. n\ spring or yielding 
cap, bit, and screw, 1, for the purpose of varying the cut of the bit, and at the same time, and proportionally, 
the space of the throat, the base of the bit being the fulcrum upon which it swiugs when said changes aro 
made, th» said combination belug applicable for the adjustment of the bit in all kinds of planes. 2d, The 
adju*Uble parallel fence, constructed with diagonal slots for the set-screwa. «ald fence being applicable to 
match planes, and also tbe stop wfth the slot running Hp diagonally from the face, the set-screw, and the 
guide pin keening it in position, said stop t«*ing Applicable to panel ploughs and dadoes, 

114. Improved Rotary Engine; Samuel D. Loiint, Suraraervilln, Michigan. 

Claim — Tbe armagojnent and combination of the rotating head, provided with sliding pistons, and placed 
eccentrically wlthiu the case, the saddles applied to the pistons and tbe valves. 

115. Apparatus for Latino Metal Leaf on Mouldings, Ac; Robert Marcher, City of Now York. 

Claim — The method of laying leaf metal on mouldings, and other surface*, by means of a roller. Al*o, 
operating the roller In laying lea/ metal on Mtrfaces by the force of capillary attraction. Also, the combina- 
tion of the rails, tbe table, for holding the book of leaf metal, and the means for holding the article to be 
gildtd or silvered, or the equivalents of the said elements. In combination with the roller. Finally, the com- 
bihatiou of the roller and raUs, or equivalent guide ways, with the rebate, or equivalent gauge, 

116. Railroad 8 witch; T. May hew, Poughkeepsle, New York. 

Claim — The employment or use of tbe adjustable platform, In connexion with the ■witch bar and gearing, 
ipriugs and stops. 
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117. Puhp Do zu, John Muaaon, San Jose, California. 

Claim— Constructing the pump boxes of the ring* and b-uads, provided with the upright* and the tra- 
verse platos, when the boxes thus constructed are provided with the valves fitted thereon. Farther, securing 

stored 



the lowur box in the bottom of the cylinder, by means of the traverse plate < 
to the iuner side of the cylinder. 
118- Plart Protectors; Bit Mosher, Flushing. Michigan. 

Claim— The arrangement and combination of the folding sides, «ov«t, and fastening cord. 
(Those protectors are simply rectangular wooden boxes covered at tlte top with gauze or some other ma- 
terial which will udmUthe sun's rays, air, and moisture, and at the same Hum exclude tho insects; the boxen 
being set over the plants they are to protect] k . 

110. Wixdoullr; ^m. McAllister, South Reading, Massachusetts. 

Claim-The series of narrow sails attached U 
and operating in combination with the adjusting i 

120. Plocobb; James C Molthmp, Rucyrus, Ohio. 

Claim— Giving the beam longitudinal and vertical motion by means of the bearing plates, slots, short 
roar bolt, b, and long vibrating front boiL 

121. Manufacture or Kelt Hats; James Monach, Rahway, New Jersey. 

Claim— The corrugation of the brims of felt or soft hats by the employment of die* on both sides of the 
brim, whereby the corrugation is attained without stretching tint brim, both the surfaces being finished at 
one operation. 

122. Roasters ; James Mulligan, City of New York, 

Claim— The detacliable journal bearings, constructed so as to be clamped on to the edges of the openings 
in the stove or range, and receive the spit. 

123. Ploughs ; Williamson Nichols, Floyd Co, Georgia. 

Claim— The arrangement of the forked beam, segmental head, boles, bolts, clevis, stock, handle, rivet 
and holes. 

124. Bridles; R. B. Norvell, IluntsvWe, Alabama. 

Claim — The cord, attached torn bridle or halter by passing the nuns through the bR rings or halter rings, 
and over the pulleys, or their equivalents, and undar thu throat of a horse, or other animal. 
126. Ibo* Ties for Cottox Balm; James Nuttall, New Orleans, Louisiana. 

Claim— The combination of the plate and movable cla«p, when mads use. of in confining the hooks as a 

fastening for iron ties for cotton bales. 

126. Clothes Frame; llunry A. Nutting, South Amhetat, Massachusetts. 
Claim— A clothes frame, composed substantially of the rod < 

127. Cultivators ; Isaac B. Palamountalri, TatDoro', North Carolina. 
Claim— The arrangement of the beam, stock, centre bar, standard, wings, share, and seat 

128. Horse Hat-rarer; George 8. Reynolds, Knst Bethel, Vermont. 
Claim— The arrangement of the boxes, arch arms, elastic spring, shoe, strap, t, frame, i 

129. Tools for Manufacture of Fire Arms; Augustas Re be toy, Norwich, Connecticut. 

Claim — Tho use of a crank shaft to carry a cotter, such crank shaft suspended at the centres of an engine 
lathe, or any similar machine, and receiving its motion from the counter-shaft of such lathe, or similar ma- 
chine, for the pnnxwe of cutting an eccentric shapid slot in the barrel of a pistol, or anything else. 

130. Water 'Wheels; Sylvnnus Richardson, Jericho, Vermont. 

Claim- The construction and arrangement of the shutes formed by irons, and the arronpemenf of open- 
ings in plate f, in fig. 3, and correspimdrng openings in plate f, in fig. &, and tit* arrangement of plate, ec, and 
wheel, and esse, and draft tube, and tho oombinntioo of the same. 

131. Hemp Brakes; John W. Rlnehart, Lexington, Missouri. 

Claim— The particular mauner of operating tho beater frame, by means of the lever, J, links, lever, I, 
shaft, arm, connecting rod, and crank. 

132. Hernial Trusses ; 8. 8. Rltter, Philadelphia, Pennsylvania. 

Claim-rlst, The construction of a surgical truss having a short spring with one or more plate* of metal, 

extending in front abont half round the body, and held by a strap or straps, forming the other half of the 
irinlle, when the said spring is curved, as shown, for the purpose of making a more agreeable pressure on the 



hernia, and for fitting the ends of the spring butter to the Kips, thus rendering the truss more comfortable to 
the patient. 2d, The described pad, having a central promtueace surrounded by a groove and ridge, when 
the face of said pad is made In one piece. 

133. Apparatus for Vulcaxiu.no Rbrrer; Edward A. L. Roberts and Wm. J. Ik* mo rest, City of New York. 
Clalra->-Th« general arrangement of the stove, boiler, and vulcanising chamber. . 

134. Grain Shovels; David B. Rogers, Pittsburgh, Pennsylvania. 

Claim— The so bending a plate of iron into the shape of a shovel as to form a socket for the handle out of 
the same piece of Iron. 

13*. Clocr Dial; 8. B. Root, Bristol, Connecticut. 

Claim — The combination of a dock dial, metallic hack, and frame, specifically as descrll*ed, 
136. PRiHTiJto Presses; Stephen P. Ruggles, Boston, Massachusetts. 

• screws having different sfsed threads, and operating together to give 



a greai. r motion to a platen, or its equivalent, at one time, and more power at another time, as may be d<v 
■ired. 2d. Connecting two such screws together.and to the lever of bar that actuates them.byastronK »><-licnl 
spring, that, by being wound up, become* a clamp, so a* to put the two screws in action one after the other. 
3d, Running out the bod of the press on inclined ways for tho purpose of increasing the distance U-tween the 
bed and platen, which makea a better- entrance for the friakct, blanket, sheet, fcrui, by 
—i when they are Using run under the platen. 
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137. Automatic Prime* for Fire Arms: Jacob Ruperrna, Philadelphia, Pennsylvania. 

Claim — 1st, The feeding slide lever, applied in combination with the hammer to i nstitute a portion of 
the thumb-piece thereof, nmi with an interpos-d spring. 2d, Constructing and applying the feeding piston 
to roll within ill • tnagaaine, a* set forth. 3d, Attaching the feeding piston which drives the priming forward 
In the magazine to a spring or flexible driver, which winds on and off a spring barrel. , 

138. Pumps; John gaiwr, WiUiamsport, Pennsylvania. 

Claim — 1st, Draining the standing pipe and relieving the air chamber from press". re by allowing the 
water to eecjqie upward through the cylinder, whenever the plunger rod is sufficiently depressed, tlierel.y 
draining the pipe without draining the pump itself. 2d, The splash plate with its aperture, when used in 
connexion with the vertical termination of the discharge pipe. 

Claim — The sliding shaft, reels with slotted or mortised hubs, 

140. Seed Planters; David M. Smith, 8pringtVcld, Vermont. 

Claim— The combination of the following devices fur operating the dropping slide, viz: the spring, the 
rack, the pinion, the rack lifl.-r, the groove of the rack, and the latch. Also, the application of the rack 
lifter to the rack so as to be adjustable thereon, in the manner set forth. Also, combining with the rack and 
apparatus carried by it, the latch elevator tor moving the rack out of gear with the pinion, and holding the 
rack fiom slippiug or being thrown backward, the obj ct betas not only to prepare thu rack for causing the 
machine to plant the first dropping of seed in the right place, but to hu'ld the rack out of g ar with the pin- 
ion while the machine is being moved over the ground, where it may not be desirable to have it plant seed. 

141. Rotart Sham ExaiKKS; Mathew Smith, Pittsburgh. Pennsylvania. 

Claim— The combination and arrangement of a revolving ct Under, steam cheat, cam voke, supply and 
exhaust passages, with a stationary cam, supply and exhaust chambers, when combined and operated as de- 
scribed. 

142. Lathes for Tcr.tiso Irreoular Forms; Charles and Andrew Spring, Boston, Massachusetts. 

Claim— The combination of a griping chuck by which an article cad l>e so held by one end as to present 
the other free to be operated upon, with a rest preceding the cutting tool, when it is combined with a guide 
cam, or it* equivalent, which m.idilie* the movement of the cutting tool. 

143. Apparatus FOR Superhratino Steam; George A. Stone, Roxbury, Massachusetts. 

Claim — A steam Jet, or the equivalent thereof, locat d substantially in the position and serving the pur- 
pose* spec.fied, it» combination with a superheating app iratus, which is heated by a portion of the gaseous 
products of combustion. 

144. Raking Attachment for IIarvksttso Machines; George Tatlock, Salem, Indiana. 

Claim— Operating the rake-head which is" pivoted to the sliding bar through the medium of the rotating 
shaft, connecting rod, ruck shaft, connected respectively with the rod and sliding lair by the arms, in connex- 
ion witii the arm att.iched to the rake-bead, the loop or guide attachvd to the arm, and the bars or arms at- 
tached to the platform. ■ ■ 

145. Bureau Bedstead; II. L. Thistle, City of New York. 

Claim — Combining the bedstead frame with the wardrobe, or other case, hymoans of the hinged links and 
movable - lei s, whereby the bod can bo let down to a low -r level than by any other construction b. fore known , 
while at the same time it can bj let down by a single movement, and within a space no longer than the t«d- 
stead, and without the necessity ol first drawing out (■ u t of the structure from the wall, or making joints in 
the side rails or pieces, the hing d links and slides g.v.ng to the structure all the foregoing advantage*!. Also, 
in combination with the bedstead frame connected with the case by the hinged links and slides, the weighing 
of the head end of the frame to balance the weight of the foot end when lifting it up, and thereby facilitate 
the manipulation. Also, forming the *upport for the f<*>t end of the bedstead frame by a hinged panel, so 
that the said support, when the bed is thrown up, shall form part of the front of the wardrobe,'or other piece 
of furniture. 

148. HvRVESTtxa Machines; Samnel Thomas, Burnett, Wisconsin. 

Claim — The false pole with its attached sliding gauge, which may be adjusted at pleasure, so as to prevent 
side draft and pressure upor the near horse. 

147. Rotart Harrows; George W. Toletnan, Augusta, Kentucky. 

Claim— The arrangement of the frame, shaft, iron circlo, toller, rods, ami rod or hook, operating con- 
jointly, as set forth. 

148. Stoves; John Van and Henry V. Barringer, Cincinnati, Ohio. 

Chum— The swinging grated door or hearth, and sliding swinging register, In combination with the tup- 
porting legs and stove, arranged as set forth. 

149. Hillside Plough*; Edward Van Camp, Beadington, New Jersey. 

Claim — Making the share, the laudside, and the landside brae; of hillside 
uniting them together to the mould-board and beam, in the manner set forth. 



it and combination of the semi-cylindrical hopper having a depression in Its centre, 
with the screen, buckets, spout, D, fin, and spout, I, as described. 

151. Mf.it Sucrr; Wo, Vine, Hartford, Connecticut. 

Claim— The beveled lip and the pendant, for the purpose described, in combination with the 



152. Lock; Thomas K. Webster, Lawrence, Massachusetts. 

Claim — The guard or fender, as described. 

151 Churx ; Leonardo Weatbrook, City of New York. 

Claim — The use of the projecting rim and the revolving disc working over the same, hi 
with the fixed and revolving radial dashers, and with or without the regulating thumb-screw. 
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164. Jct-picx; Milton, Howard, Henry T., and Joseph White, Philadelphia, Pennsylvania. 

Claim— The combination or the bull and tube sliding upon the stem, in such a manner thai the blow 
may be struck upon the head of the Mem. 
155. Stoves; John George Wldmann, City of New York. 

Claim— The arrangement and combination of the gas tube* with the cylinder and fire opening*, so that 
the gases which arise from the heating of t he coal will be compelled to pas* down into the fire. 
106. Harvestixo Machined; Uosea WlUard and Robert Ross, Yergenncs, Vermont. 

Claim— Is*, The arrangement and combination of th* hinged bar with the lever, at described. 2d, 
The arrangement and combination of the adjustable spring, bar, adjustable rod, spring, and finger bar, as 
described. 

15T. IIarveotiso Machine*; Tm. II. Wilson, Denton, Maryland. 

Claim— 1st, The combination of the vibrating sector, rack, lattice frame, and carriage, with the beam, 
or its equivalent, and the rake. 2d, In combination -with the rake having its centre driven backward and 
forward over the platform, the swiveling plate, ratchet, and pawl, and adjuaUble shifting slop, or its 
equivalent, whereby the rake is turned upon its centre and caused to sweep the grain off. 3d, In combi- 
nation with the ruktt having its centre driven back and forth over the platform, as specified, the guiding 
i. late and rolls, or their equivalent*, whereby the rake is thrown back into the proper position to sweep 
across the platform after having discharged a sheet *tb, The combination of the rod, V, with the rouVa, 
erut, cam, and spring". 6th, Thu stop, arranged as described. 

158. Combined Metallic Street Curb and Gctter; Wm. E. Worthcn, City of New York. 

Claim— The compound metallic curb and gutter, constructed in the manner specified. 
169. Plocoiis; T. .1. de Yampert, Shohola, Pennsylvania. 

Claim — A revolving cone having under-cut or overhanging curved flanch.es or wines that extend en- 
tirely from the base to the point of the coue, so th it it will revolve upon its shaft or journal by the resist- 
ance of the earth alone against it, and wlthout^being driven by other forces. Also, In combination with a 
coue furnished with spiral under-cut flaaches, and revolving by the resistance of thu earth against it, the 
mould-board and landside fur turning over the loosened earth, and directing the plough in iu path, an de* 
scribed. 

ICO. Pruning Kxtpk; O.G. Belcher, Assignor to self and Joseph 8,11111. Worcester, M a ssa ch usetts. 

Claim — let, Arranging the blade of a kulfe in such a manner that it opens and closes by turning one 
or both part* of the handle- 'id, Tin- plus on the blade, arranged in combination with the slots hi the plates 
uf the handle, lor the purposes of operating the blade and keeping the same rigid w han it is opened as well 
as when it is closed. 3d, The slide, or its equivalent, arranged in combination with the eye, for the purpose 
of securing the two p itta of the handle together. 

101. Boot-crimping Machine** James D. Black, Assignor to self and Esekiel Hamlet, Jr., Boston, Mass. 

Claim — Machines fur crimping boot-legs, in which the " hitch-on " is raised by the band of the operator, 
pivoting the device by which the " hitch-on " is raised to a spring clock, Or its equivalent. Also, the pecu- 
liar construction of" hitcli-ou" described, the movable jaws being temporarily closed upon both sides by a 
spring, so lliat they may be separately opened for the ituertiou of the leather, and may be permanently 
closed by a siugle screw. 

1C2. IIvnd-piaxe: Simeon 8. D-slge. Sunapee, Assignor to self and Edmund Burke, Newport, N. H. 

Claim— 1st, The curved adjustable cap Iron, constructed as described. 2d, The combination of the ad- 
justable cap iron with the bolt, the set-screws, the thumbscrew, aud the break iron, a* described. 
163. Knapsacks; Wm. Griffiths, Assignor to self and Joseph IL Lambert, Philadelphia, Pennsylvania. 

Claim— A military kuapstek having the usual frame or case, made aud adapted thereto, so as to be 
convertible. 

104. Coax Planters; Wtnl H. King, Assignor to self add Nelson Col son, Charleston, Illinois. 

Claim— lit, In combination with the cams and tho arm, the arrangement of the rods in such relation 
to the seed cells that tbey push out the torn contained iu the same. 2d, The arrangement of the marker, 
in combination with scraper, so that the same never fails to make a clear mark In the track of the driving 
wheel. 

105. Seed Drills; Charles Learned, Assignor to self and George P. Stevens, Indianapolis, Indiana. 

Claim — The guard or eerie* of straps, in com l>i nut ioti with the toothed roller and elastic guard, when 
operated In connexion with the roller and agitator. 

100. Maximo Steels for SnARPEMtxo Knives; Samuel Lee, Assignor to Charles 8. Pomeroy, Taunton, Mass. 

Claim— The combination of these devices,' so that by their continued action they shall produce a stool 
with sharp ribs or edges in the, direction of its length. 

107. Coori.no Stover; Henry O. Leonard, Assignor to Letnnel M. Leonard, Taunton, Massachusetts. 

Claim — So constructing and arranging one or more of the oven plates of the stove, that It or they can 
be removed, and the flue or flues cleaned, and the plates replaced, without loosening or separating the 
plates which form the outside of the stove. Also, nukiug one or more of the interior flue plates, so that it 
can be removed and the flue cleaned, and the platd replaced, without loosening or separating the plates 
winch form the outside of the stove. , 

108. Single Thread Stitches ; James 8. McCurdy, Assignor to Elias Howe, Jr., Brooklyn, New York. 

Claim — A single thread Intcrloopcd stitch, iu which each successive Wop is encircled by a tight coil of 

the thread of the preceding loop. 

109. Device por Scrpxndinq axd Liberattxo Ships' Boats; Daniel P. Mealey, Assignor to self and A. K»H. 

Johnson, Washington City, D. C. 

Claim — The banger, constructed with a seat or seats for the ring of the boat to rest upon, in combina- 
tion with the seat formed in the tumbler, in such manner that the s<*at or seats of the banger shall coin- 
rate with the seat in the tumbler, that a large proportion <»f the weight and strain may be supported by 
the hanger, which tnrrraaes the power of the devtsfc to resist strains,' and facilitates the unlatching of the 
tumbler. Also, in combination a 1th the arrangement of the opcuing in the tumbler, in combination with 
th • seats and that portion of the hanger which rises above and overhangs them, in such manner that wheu 
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hanger. A 1m, to combination with the tumbler and hanger, extruding tb« leg* of the banger below the 
range of motion of the opening in the tumbler, so as to form & cut-off to the pa***ge of the ring, and thua 
prevent it from being carried round with the motion of the tumbler. Also, in combination with a boat 
detacher making a rwwi or shoulder in tbe tumbler, in combination with a *nug or projection on the dead 
eye, whereby the connexion of the ring of the bout with the tumbler may be made with one hand, when 
necessary. 

170. Chcks; James 0. Merrill, Assignor to Wra. A. 8wain, Chichester, New Uampshire. 

Claim.— The arrangement of the oscillating lever and its weight with the vibrating shaft the vibrating 
lever, the auxiliary levers, and the alternate reciprocating dauber arma. with their dasher, by which tho 
oscillating power of the pendulum Is applied to the process of churning butter. 

171. Factttiocs Emameuo Lr«thkr; J ante* W.Munroe, Assignor to John South worth and Wm.B. McKen- 

zie. Fall Kiver, Massachusetts. 

- Clatm— Tho artificial leather, composed of two or more thicknesses of cloth united by cement and var- 
nish, a* set forth. . >- 

172. Machines roa Dioot.vo ami Gaxukri.y> Potatoes; Jonathan B. Pun in, Assignor to self and Ella* Strat- 

ton, Ueightstown, New Jersey. 

Claim — The combination of the weed entter and roller, when monnted on n swivel and applied to a 
potato digger. Also, hinging the frame that carries the plough and the endless iipron on tbe sh ift, when 
used In combination with the lever, link*, and rod*, by which the operator from hi* seat can raise up, lower, 
or bold up the plough and apron.. Also, the eoiuhinntion of tho adjustable endless apron, horizontal and 
vertically vibrating grate, and the elevating apparatus, 

173. Basis Cock: ». W Randall, Assignor to Reuben J. Todd, Boston. Mas&ehuaett*. 

Claim— The wash ha*ln rook or faucet, aa made with cold and hot w.ito inlet passages, and the column 
jtassages, arranged iu the socket and column, and with respect to the discharging spout. in order to enabla 
a person, by turning the movable part or parts, to discharge wither cold or hot water, or a mixture of the 
*ame from the fiiucet, or to close off both hot and cold water Induction passages, us drcumstanevs may re- 
quire. 

174. Tools row MAxrf Amnuta Pistols; Angnstn* Rcbetey. Norwich, Connecticut, Assignor to the Man* 

hatUu Fire Arm* Manufacturing Cu v City of New York. 

Clnhn— The use of a frame having a profile In one plate of it to shape and flni#h a corresponding re- 
cess, in the aide plate of a pi»lol, by mean* of a revolving cutter governed by the outline* of said profile. 

175. Rotary Cittkim \\n Moue op Oi-eratixo thi:m for Moi'Lut.\<i*; Frederick Schutc, Assignor to self and 

Philip P. Wei*, Philadelphia, Pennsylvania. 

Chum — A revolving cutto, with any convenient nnmher of double cutting edge* of the form of the 
tongue, groove, bead, or hollow to be cut — on* cutting i-d^e l>eing the reverse of tho other in each pair, *o 
that on« cutting edge only of each |»air shall have a rutting effect, when the cutter revolve* in oue direc- 
tion — the other edge to cut whl'n the ciitler revolve* iu a contrary direction, and so that our- rutting t-dgo 
of each pair shall act ns a guard, to prevent the ailjarent edge froin penetrating too deep into the wood, 
when the mid ditto with double-cutting <<dges, thu* constructed, i* secured to a spindle capable of having 
tbe direction of iu rotation readily reversed. 

170. &rrui Engines ; 0. F. Lombard, New Orleans, Louisiana; patented In England, October 10, 1857. 

Claim — 1st The relative arrangement of two cylinder*, four piston-, two rocking beams, tWo steam 
chests with valve*, and the *|«Titied connexion* which combine and operate the sn:ne, in tbe manner set 
forth, tid, The application of the exhaust steam of the engine to the crank or eccentric abaft, through a 
fly-wheel, constructed and combined vrilh the engine and crank abaft. 

177. STKAX E.voiXt; J. A. W hipple, Assignor to J une* Whipple and B. F. Cooke, Boston, Massachusetts. 
Claim — The described Intermittent rotary engine, consisting of the cylinder, the bead*, and pistons. 

178. Stkam and Watch Oaior: Cornelia II. Williams Williamsburg, New York, (Administratrix of tho 

estate of Augustus William*, deceased.) Assignor to Anthony Poll&k, Washington City, 1). C, As- 
signor to A. N. Clark, Beverly, Massachusetts. 

Claim — 1st, Combining the vessel separate and distinct from, but connected to, the boiler by means of 
two pipe* containing a float having an indtrator or |>ointer attached thereto, with the transparent tube or 
steam chamber. 'Jd, The general arrangement of the Instrument fur formiug an alarm water g^tuge, by 
combining with the water gauge a whistle, attached to a separate chamber containing a valve arranged to 
be operated by tbe float, so as to admit steam bo said whistle, to give ularin when required. 
170. HoMB-snog M vcHiss; J. B. Collen, Assignor to self and Pascal Yearaley, Philadelphia, Pennsylvania. 

Claim — let, Betiding the heated l*r of iron to the requisite form, by applying it to a revolving former 
Of the shape of the (Aside of the shoe, when the said former is arranged bo hold the bent iron, while it is 
acted upon by tbe die*. 2d, The combination of the revolving former with the cutter, when the litter U 
so arranged in respect to the former, that the edge of tbe cutter shall coincide, or nearly coincide, with tho 
circular path traversed by the outer edge of the former, and when tbe cutter is hung to the movable bar, 
or it* equivalent 3d, The die, the spindle, its former, and th« sleeve, iu combination with the countor-dlo 
on tht spindle. 

180. Cork MAcnpne; Albert Albertson, Assignor to C\ C. Bean, City of New York. 

Claim — 1st The stationary cylinder, or any »ul«stantially equivalent device, when employed to gripo 
a cork by It* periphery, so a* to effectually prevent it* rotation while being cul by a rotary cylindrical cut- 
ter. *t The feed roller* (with or without the b*nd>, arrange*! and ^adapted to rotate a cork by friction 
upon its periphery, while under the action of a longitudinal cuiur. 
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MECHANICS, PHYSICS, AND CHEMISTRY. 

On the Connexion between the Structure and the Physical Properties 

of Wood* J*y Prof. Knoblauch. 

Prom the «• Sitlangsberlchto der Xaturforschendkn Gcsellachaft." Halle, 1868, toI. t. 

The author seeks to ascertain whether any connexion is ascertain- 
able between the structural relations of various kinds of wood and their 
observed physical properties, such as their powers of resonance and con- 
duction of heat. &c. in the same way as was done for one and the same 
wood 'by Savart in respect to r resonancc, and more especially by Tyn- 
dall in respect to the conduction of heat. 

The primary object was to trace the difference in the conduction of 
heat shown by different woods, according as the heat has to traverse 
the wood in a direction parallel with, or at right angles to, the direc- 
tion of the grain. For this purpose, slabs of the woods to be examined 
were bored through perpendicular to their planes, and then covered 
as uniformly as possible with a coating of stearine. A hot wire, ex- 
actly fitting the bore, was introduced into the latter and continually 
turned round during the experiment. By this means the coating of 
stearine around the orifice was melted ; but, as we should expect, not 
in concentric circles, but in elliptic zones, whose major axes invariably 
coincided with the direction of the grain. Tne great difference in the 
behavior of different kinds of wood (about eighty sorts were exam- 
ined,) under these circumstances is at once apparent. With some the 
ellipses are tolerably circular, by others more elongated, while by 
others, again, the major axes are so extended as to be nearly twice the 
length of the minor ones. The eccentricity of these ellipses, which 
furnished a graphical expression for the conductive power of the^wood 
in the directions between which the structural difference was greatest, 
made it possible to divide the different kinds of wood into four distinct 
groups. In the first, the ratio of the minor to the major axis of the 
ellipse is on the average as 1 to 1*25. To this group, Acacia, Box, 
Cypress, King- wood, &c, belong; In the second, and by far the most 
numerous group, containing Elder, Nut, Ebony, Apple, several dye- 
woods, &c, the mean value of this ratio is 1 to 1*45. In the third 
group, to which Apricot, Siberian, Acacia, Brazil wood, Yellow wood 
from Puerto Cabello, &c, belong, the ratio is as 1 to 1*60. In the 
fourth group it is as 1 to 1*80, and to this division belong Lime, Ta- 
marind, Iron wood, Poplar, Savanilla (yellow), kc. Hence, the con- 
ducting power of all woods in the direction of the fibre exceeds that in 
the perpendicular direction by no means in a constant manner, but in 
one which depends upon the nature of the wood. This superiority is in 
the first group so smaU, that the warmth in the direction of the fibre 
traverses a path only a quarter more in length than that traversed in 
the same time in a perpendicular direction. In the last group, on the 
other hand, the length of the path in the first direction is about twice 
that in the perpendicular one. 

* From the Load., Edln, and Dub. Mag, May, 1859. 
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In order to investigate the relations of resonance, two rods were cut 
from each kind of wood, — the one being taken in the direction of the 
grain (Langholz), the second perpendicularly across it (Hirnholz). On 
suspending these rods freely (their length was 470 milliras., breadth 
20 milliras., and thickness 8 millims.) and striking them with a stick, 
the piece cut with the grain always gives a more sonorous tone than 
the corresponding cross-grain piece. Nevertheless, the difference of 
resonance in the tones of the width and cross-grain pieces of one 
and the same wood, of the first of the groups described (say beech), 
is unmistakably less than the difference between the tones of the 
with and cross-grain pieces of any nlember of the second group. In 
the second group this difference is less than in the third ; and in the 
third, again, less than in the fourth (as with with- and cross-grain 
pieces of poplar). When, therefore, the fibres of all kinds of wood are 
set in vibration, the purity of resonance is greater when such vibrations 
are transverse than when they occur in other directions (as when the 
rods are cut across the grain). But this superiority of resonance is 
not constant ; it depends upon the nature of the wood. The differ- 
ence in this respect in the first group of woods is so small, that the 
resonance of two with- and cross-grain pieces resembles that of two 
not very dissimilar masses of stone when struck. In the last group 
the difference is so great, that the tone of the with-grain piece when 
struck has a metallic ring, while the dull sound of the cross-grain 
piece reminds one of a piece of pasteboard when struck. The division 
of the woods examined, derived from their thermo-conductive power, is 
accordingly supported by their acoustic relations. 

By supporting the two ends of the rods employed in the above ex- 
periments and loading them equally in the middle, the degrees of 
deflexion which they undergo will give us an insight into their struc- 
tural relations ; for the greater their compactness, the greater the 
resistance they will offer to bending ; and the less compact they are, 
the more easily will they yield. The difference in vertical height of 
the middle points of the bent and straight rods was taken as measure 
of deflexion. A lever Was employed to determine this measure, the 
end of which passed over an enlarged scale in order that the readings 
off might be the more exact. The unit of this measure was a matter 
of indifference, inasmuch as in the comparison to be instituted, rela- 
tions only had to be determined. Although, as was to be expected, 
in all cases the with-grain piece was much less flexible than the cor- 
responding cross-grain piece, yet an important difference was notice- 
able in the different groups. This is best seen by calculating the relation 
between the bending (measured as above described,) of the with-grain 
and that of the cross-grain wood ; that is, the same weight being 
applied (say 100 grs.), by dividing the number given by the lever 
with the cross-grain piece by that given with the with-grain piece. 
This relation (called " ratio of deflexion " in the following Table) has, 
in the first group, the mean value of 1 to 5; in the second, 1 to 8; 
in the third, 1 to 9*5 ; in the fourth, 1 to 14. The division of the 

4* 
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groups is therefore also supported from this point of view.* The dif- 
ference in the structure in the different directions is least in those woods 
which show the least difference with respect to direction in their thermo- 
conductive and resonant properties; and the difference in the former 
is greater or less as the two latter differences are greater or less. 

Hence, a definite relation may be established between the different 
phenomena described; and this is true to such an extent, that the 
knowledge of one of them, e. g., the mechanical or state of cohesion is 
sufficient to deduce the others, those of warmth or resonance. 

Thus, merely to adduce one example, especial experiments had shown 
that in petrified woods a difference of structure in the directions pa- 
rallel with, and perpendicular to, the direction of the grain had been 
preserved , and, in fact, the thermal curve was an ellipse whose major 
axis was parallel to the fibres. As in the petrified example, this dif- 
ference in mechanical structure was much less than in the living wood, 
so, also, while in the living Conifer the ratio of the axes was as 1 to 
1*80, in the petrified specimen it had sunk to 1 to 1-12. 

The following Table contains the names pf the woods examined, 
ranged according to the groups mentioned : — 



Group I. 

Ratio of the axes of the thermal ellipse 1 to 1 25. 



Mean ratio of deflexion 1 to 5 0. 



Acacia. 
Box. 



Cypres*. 



King wood. 
Satin wood. 
8alisburia (Gingko). 



Group II. 

Ratio of axes of thermal ellipse 1 to 1*45. Mean ratio of deflexion 1 to 8*0. 



Elder. 
Alder. 

White Thorn. 
Arbor vita?. 
8t. Lucian wood. 
Gymnocladus canadensis. 
Beech (8 species, white and red). 
Plane. 
Elm. 

Oak (two species). 
Ash. 
Maple. 

American maple. 
Cedar of Lebanon. 
Australian cedar. 
Mahogany. 
Palisander. 
Ebony. 
Palm. 



Ratio of ax< 

Apricot* 
Pistachio. 
Siberian Acacia. 
• The divemlty of 



Snake wood. 
Zebra wood. 

Purple wood (Amaranthus). 
Settin. 

Coromsndel wood. 
Angica wood. 
Cocoa wood (Gateado). 
Apple. 
Pear. 
Cherry. 
Plum. 

8andal (red). 
Caliatour. 

Costarica (red wood^. 
Bimaa sapun. 
Cuba (yellow wood). 
Viaet (yellow wood). 
Campeacby blue wood. 
Tobasco blue wood. 
Domingo blue wood. 

Group III. 

of thermal ellipse 1 to 1*60. Mean ratio of deflexion 1 to 9*6. 

Pernambuco red wood. 
Jnpoo red wood. 
Puerte-Cabello yellow wood. 

kind of wood, of course did not admit of the 



er*n with one and the 
with 



ary • 



or of tb« •ubUiTlaioa of U» group* into 
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Group IV. 

Ratio of the axes of the thermal ellipse 1 to 18. Mean ratio of deflexion 1 to 14*0. 

Weymouth fir. 
Magnolia. 
Iron wood. 



Willow (two examples). 
Chestnut (three example*). 
Lime. 
Alder. 
Birch. 

Poplar ("three examples). 

As^en. 

Pine. 

Fir. 



Tamarind. 
Paltnasau. 
" Kistenhplx," 
Caoha (Havsnna Cedar), 
Saviiuiila yellow wood. 



Electro-telegraphic Progress.* 

A foreign scientific journal gives the following summary of the dif- 
ferent lines where submarine telegraphs have been laid, up to the end 
of 1858. 



1850. 

1853. 
it 

1863. 

44 

1854. 



u 

1855. 
it 
u 
it 

1856. 

4< 
»« 
M 

M 

41 

1857. 
1958. 



England and France, • 

England and Belgium, 

England and Ireland, . . 

England and Holland, * • 

Ireland and Scotland. 

Ita^ and Corsica, . » 

Corsica and Sardinia, . • 

Denmark (Great Belt), 

Denmark (Little Belt), . . 

Denmark (Channel of the Sound), . 

Scotland (Frith of Forth), 

Black 8ea, 

Solent (Isle of Wight), 
Straits of Messina, . . 

Gulf of 8t. Lawrence, 
8trait of Northumberland, 
The Bosphorus, . . . 

Nova Scotia (Isthmus of Canso), 
8t. Peteraburgb and Cronstadt, . 
Sicily and Algeria, . . 

Bay of Valentia (Ireland) and that of Trinity 
(America), . 



Total in 1858, 
• From the 



L*"nfrtl) in 
miles. 

22* 
70i 
64 

1074 

24* 
64 

H 
14* 
4j 

11* 

3* 
371* 
8 

4* 

74 

it 

8 
149* 

1827* 



2771* 



■ 

Use of Birds. 

The Bulletin of the Brussels Society for the protection of animals, 
published the following curious and interesting fact : 

Until a few years ago, the Park at Brussels was shaded by trees of 
luxuriant foliage which met over the alleys and screened the prome- 
naders entirely from the sun. These trees were filled with birds whose 
indiscretions occasioned now and then a little annoyance to the elegant 
toilettes below. For this reason they were banished ; in a few weeks, the 
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leaves of the trees were in holes and dying — and now, the branches 
almost entirely without verdure, and loaded with caterpiilars, and the 
walks infested with moths. Cosmos. 



On Professor Hughes' System of Type-printing Telegraphs and Me- 
thods of Insulation, with special reference to Submarine Cables.* 
By Mr. H. Hyde. 

The several phenomena which have been manifested in the working 
of long submarine telegraph cables, demonstrate the necessity of im- 
proving the insulation of the wires, and of economizing the transmis- 
sion and recording of symbols. Imperfect insulation not only implies 
a diminution of the electric current, but may, and frequently does, 
increase to a total loss, and the cable becomes useless. 

The insulation being good when the cable leaves the manufacturer, 
it is subject to so many accidents before it reaches the bottom of the 
ocean, that the chances are greatly in favor of a long line receiving 
some damage, which cannot be repaired after it is laid down. More 
perfect insulation, and a self-restoring power which should make the 
cable itself, even at the bottom of the ocean, repair any accidental 
defect, are most important desiderata in the scienoe of ocean tele- 
graphing. 

The great expense of a length of cable, of any construction, suffi- 
cient to join England and America, must necessarily be such as to 
render economy of time in the transmission of messages a matter of 
primary importance. 

Through a single wire, the waves of the electric force can only fol- 
low one another in single file. Whatever may be the time occupied in 
the transmission of a single wave, it is of no small importance, whe- 
ther it takes from five or six, or only a single wave, to communicate 
the signal of any letter of the alphabet. The short experience of the 
working of the Atlantic cable has demonstrated the importance of 
these positions. I need therefore offer no apology to the members of 
the Society of Arts, for bringing before them the methods by which 
Prof. Hughes seeks to improve the insulation of submarine and other 
wires, to render them self-repairing, and to economize and render at 
the same time the means of despatch accurate and self-recording. 

First — Insulation. — Gutta-percha has been found to be the best in- 
sulation for long submarine lines. This substance, however, is more 
or less porous ; minute flaws may exist, which do not show themselves 
until some time after the immersion of a cable. This was exem- 
plified by Mr. Henly, who discovered a flaw in his submarine cable, 
which did not show itself until it had been three or four days under 
water. To meet these defects, to fill up any minute pores in the gutta- 
percha, and also to cure any accidental fracture or puncture of it, Prof. 
Hughes introduces a viscid semi-fluid substance, of a non-conducting 
character, between the conducting wire and the gutta-percha, or the 
wire may be first coated with gutta-percha, and the viscid fluid intro- 
duced between the layers of gutta-percha. As soon as a puncture is 

• From the Jour, of the Society of Art* No. 821. . 
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made in either of the gutta-percha coatings, the semi-viscid fluid oozes 
out. It is of such a nature, that it hardens when it comes in contact 
with the surrounding water. 

This hardening or coagulating property allows no more of the fluid 
to ooze out than is necessary to fill the fracture, and at the same time 
to glue and unite the separated parts of the gutta-percha. 

The first feature in this form of cable is its self-restoring power ; 
but it has another, and perhaps more important one. It has been shown, 
I think by Prof. Faraday, that a fluid which cannot be decomposed by 
electricity is the most perfect insulator. Should this be demonstrated 
in practice, the invention of this form of cable must be valuable as a 
means for greatly increasing the non-conducting power of the medium 
surrounding the conductihg wire. It is well known that cables become 
defective in insulation after being submerged for some time. It has 
been supposed that the forces of the electrio current burst the gutta- 
percha covering under certain circumstances. It has also been urged 
that, in consequence of this tendency, battery power should be used 
instead of induced currents. 

Professor Hughes has demonstrated that voltaic currents exert no 
mechanical force whatever upon the insulating coating of a conduct- 
ing wire. 

If there be a defect in the coating it may bo enlarged by strong 
currents, either' voltaic or induced. But, if there be no pore- or 
crack through which the current can first commence its work of de- 
struction, no voltaic current would exert sufficient force to tear a piece 
of paper. This has been shown by putting a piece of cable, three feet 
long, made upon Prof. Hughes's plan, into a bath of salt water. Its 
complete insulation was tested by a delicate galvanometer and a bat- 
tery of 500- cells. A fracture, an inch long, was then made through 
the gutta-percha and the viscid substance, allowing the salt water to 
reach the wire ; the galvanometer immediately was deflected from zero 
to 90°, showing dead earth. 

In the course of five or ten minutes the viscid substance worked its 
way around the uncovered wire, and oozed out to the water through 
the fracture. It then coagulated, and thus repaired the injury, and 
completely restored the insulation. The whole force of the current 
from the 500 cells was kept constantly passing into the wire during 
the whole of this operation. 

In illustration of the varied effects Of different descriptions of frac- 
tures upon submerged cables, it may be instructive to note that if the 
conducting wire be made bare by a fracture of considerable size, hav- 
ing breadth as well us length, the immediate effect will be dead earth, 
or the instantaneous deflexion of the needle to 90°. If the fracture 
be fine or narrow, the effect will be a deflexion of the needle to a 
greater or less extent, say from 70 or 90°, with a constant vibration 
of from five to ten degrees or even more. This deflexion and the vibra- 
tions will continue as long as the current is kept upon the wire, and 
often resemble the vibrations produced by a manipulator. This pecu- 
liar phenomena may, m some degree, account for the peculiar vibra- 
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tiona "which so much puzzled the electricians during the short life 
and last moments of the Atlantic cable. These vibrations are probably 
produced by the decomposition ot water by the electric current. The 
hydrogen gas escaping from the - point of contact with the wire in an 
elongated bubble fills the fracture while passing through it, thus alter- 
nately opening and closing the circuit. 

Secondly — Instruments. — In the early history of electric telegraph- 
ing, inventors were impressed with the advantages of using the alphabet 
in general uso for transmitting communications, instead of characters 
or symbols, a mode which naturally suggested itself as the best, if 
practicable. - 

While electrical knowledge was confined to .but few, mechanical 
knowledge, as applicable to its development, was also limited in the 
same or a still greater ratio. Hence, the mechanical means by which 
electric currents were made to convey or record signals were crude and 
simple, and the work was, if not cheaply, at least slowly, roughly, and 
often inaccurately done. 

Among the earliest applications of electro-magnetism to telegraphic 
purposes, was the vibration of a magnetic needle to the right or left, 
at the will of the operator, by passing an electric current through the 
apparatus, or around the needle. 

These vibrations are arranged into a code of signals, and the receiver 
spells off the message from the moving needle, and translates the sig- 
nals to an amanuensis, who commits them to paper. But in the event 
of errors by this process, there is nothing to show whether the sender's 
hand was correct, or the receiver's eye undeceived, or the copyist's 
ear unerring, or, if a difference arises between them, the evidence may 
be equally in favor of each. To ascertain who is in fault is difficult, 
the instrument being visual or non-recording. This primitive method 
is now generally used in Great Britain. On the Continent, however, 
Morse's self-recording instrument is generally used. 

The main features of this instrument consist in making a temporary 
magnet of a piece of soft iron, by passing a current of electricity 
through it, attracting an armature attached to one end of a lever, thus 
pressing a stile upon the other end against a strip of paper moved by 
clockwork at an uniform rate of speed. By this means the manipu- 
lator is enabled to record, both at the home and distant stations, sym- 
bols, consisting of short amP long lines, with blank spaces. Those 
hieroglyphics are transmitted by tire receiving clerk, written out, and 
enclosed to the person for whom the message is intended. 

The Morse instrument is used upon many of the American lines. 
A roraan type-printing instrument, the invention of Mr. House, is also 
used to some extent in America. It is more rapid than the Morse, 
printing accurately twelve to fifteen hundred words an hour in ordi- 
nary working, and is therefore approved upon lines whioh have a great 
amount of business. 

It is, however, more complicated than the Morse or tho Hughes 
instruments, and requires an immense battery power to work it, so much 
bo that it is not practicable, upon the best air or overground lines, for 
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circuits of more than 150 miles, while upon underground or submarine 
wires it has not, and I believe cannot, be worked thirty miles. 

The House instrument is based upon the Step-by-step motion, or that 
the number of waves sent shall determine the letter to be printed. The 
type is made to revolve by means of a treadle, but is checked at each 
letter by an escapement, which only, allows it to move one letter at a 
time. 

This escapement is moved by the flow of compressed air upon alter- 
nate heads of a plunger. The passage of air is governed by a valve 
attached to the armature of the axial electro-magnet, each wave of the 
voltaic current causing an action of the magnet, and consequently of 
the plunger and escapement, by the air force. 

Compressed air is used to get greater power on the escapement, as 
the electric current would be too weak to move the escapement, whilst 
sufficient to move the armatures and valve. In the transmission of a 
message, the operator sending it, checks a circuit breaker at a certain 
number of waves, and this stops the type-wheel of the distant instru- 
ment by means of the escapement ; and, as soon as stopped, a press 
is unlocked, which imprints the letter. 

This unlocking of tho press is verv ingenious, its action depending 
on the motion of the type-wheel. Ihe main constituents of this in- 
strument are the transmitting apparatus, a compound axial magnet, 
and a manual power by which the instruments are kept in motion. 

The instruments thus concisely described, as well as all minor ones 
hitherto worked with one wire, require an average of five or more elec- 
trical impulses or waves; or the time equal to this number, to transmit 
one letter. 

The recording in roman type each letter of a message by a single 
wave, upon one wire, is the triumph of the Hughes system. To accom- 
plish it, several requisites ure necessary, which it may be proper to 
state, and then proceed to show how they are each obtained, and, 
united in one harmonious whole, producing that life-like automaton 
present to demonstrate before you what is advanced, and practically 
speak for itself in plain English. 

These requisites are, first, synchronous motion; secondly, an elec- 
tro-magnet, by which the timing of the electrical wave may be. accu- 
rately measured; thirdly, a writing apparatus, by which the message 
may be correctly, rapidly, and easily transmitted ; fourthly, a printing 
apparatus, by which the operator can record the message unerringly 
upon his own instrument, as well as upon the one at the distant sta- 
tion. 

Many inventors have attempted to make an instrument, by which a 
letter could be sent by one wave, but without success. One reason was, 
that they had no governor of sufficient velocity and accuracy, to pro- 
duce rapid synchronous motion. 

Prof. Hughes applies a vibrating spring to govern his instrument. 
It is a well known law that a certain number of Vibrations produces a 
certain musical tone ; therefore, if two or more springs have the same 
tone they must necessarily have a similar number of vibrations in the 
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same time. The instruments are kept in motion by a weight acting 
upon a train of wheels, the spring governor acting upon them by means 
of an ordinary escapement. 

These vibrations may succeed each other with any degree of rapidity 
required. They are regulated by a small weight attached to the spring, 
and raised or lowered until the number of vibrations or desired tone 
is produced. This can be done easily and quickly, although the instru- 
ments may be any number of miles apart — say between London and 
Paris, or Ireland and America. f 

The type-wheels of the instruments now exhibited, revolve at tho 
rate of one hundred and twenty revolutions per minute, and the gov- 
ernor makes fifty-six vibrations for each revolution of the wheel. 




A. Key Board. 

B. Vibrating Spring. 

C. Electro-magnet. 



D. Detent. 

E. Tvpe-wheel. 

F. Ink Roller. 



G. Paper Printed upon. t 

H. Revolving 8haft. 

I. Revolving Arm or Circuit Clowr. 



The Magnet. — The Hughes magnet is of peculiar construction. A 
permanent magnet polarizes the cores Of an electro-magnet, and holds 
an armature in contact with its poles. A spring is attached to this 
armature, and so adjusted as to exert a counteracting power a little 
weaker than the force of the magnetic attraction. If, therefore, the 
magnetic force be diminished, the armature is removed from the poles 
of the magnet by the force of the spring. 

The arrangement is such that the current of electricity passing 
through the coil when tho circuit is completed, induces an opposite 
magnetism to that of the permanent magnet. The electrical force, 
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therefore, which works this instrument, need not be sufficient to induce 
such a degree of magnetism, as to render the core sufficiently mag- 
netic to attract an armature to its poles— the practice in all other re- 
cording telegraphs. For instance, if the cores of the electro-magnet, 
polarized by the permanent magnet, hare a holding force npon the 
armature of ten, and the spring attached to the armature be adjusted 
with an opposing force of nine, then a current of one reducing the 
force of the electro-magnet, Would cause the spring to rise with the 
force of nine. 

This arrangement /can in practice be so nicely adjusted as to work 
with a very feeble current, and accurately measure the timing of the 
electrical wave. The armature being mechanically restored to contact 
with the poles, has the advantage of being acted upon by the maxi- 
mum power of the electro-magnet, instead of a power lessened by more 
than the square of the distance the armature has to be attracted, as is 
the case in the relay magnets used in Connexion with the Morse and 
other systems. 

Transmitting Apparatus. — The letters of the alphabet, as well as 
a dot and a blank, are marked on twenty-eight keys, arranged like 
those of a piano, save that they are alternately black and white. These 
keys correspond to twenty-eight holes; arranged in a circle on the hori- 
zontal floor or table of the instrument, immediately in front of the 
keys. Each key is connected by a lever with a little steel knob, which, 
when the key is pressed down by the finger, rises up through one of 
the holes. An ami, connected with a vertical shaft, sweeps over the 
twenty-eight holes. If a key marked with a particular letter be touched, 
the knob corresponding with this letter rises, the revolving arm passes 
over it, and for the instant closes the circuit, and allows an electrical 
impulse to be transmitted* This impulse, by arrangements which will 
be described in the printing apparatus, causes the particular letter to 
be recorded on a slip of paper in printer's ink. The instant the arm 
passes over the little raised knob the circuit is broken, and if the finger 
were held a hundredth part of a minute on the key, the hand would 
pass again over the knob, and the letter would be repeated. To pre- 
vent this, the hand carries, after the portion of it which rides over the 
knob and completes the metallic contact which closes the electrical cir- 
cuit, a little inclined plane, which, throws the knob out of its position, 
so that the hand cannot pass over it on any future revolution after the 
first contact. This arrangement is rendered necessary to prevent the 
repetition of letters, on account of the extreme rapidity of the revolv- 
ing arm and recording apparatus. 

Printing Apparatus.— A. shaft, which revolves seven times faster 
than the type-wheel, has a fly wheel upon it to overcome the inertia 
of a small shaft which moves the printing press. This shaft is locked 
to the fly-wheel "shaft by means of a clutch, which rests upon a smart 
inclined plane. Whenever this clutch is kept upon the inclined, plane* 
by means of a detent, the fly-wheel shaft revolve* independently of 
the small printing shaft; but as soon as the detent is moved by the 
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action of the armature of the electro-magnet, the clutch locks both 
shafts together, and the small shaft is made to revolve one revolution, 
when the clutch again rests upon the inclined plane, which lifts it off 
the fly-wheel shaft. A cam is Attached to one end of this shaft, which 
lifts the press and the paper upon which the message is to be printed 
against the type wheel. The time of the locking of the shafts depends 
upon the arrival of the electrical wave, and thus, with two instruments 
in perfect harmony, the operator has the printing apparatus of the dis- 
tant instrument as completely under his direction as the one before 
him. But to correct any minute variation in time between the instru- 
ments in circuit, there is a corrector, or wheel, attached to this shaft, 
with hook -shaped teeth, which mesh- into corresponding cavities in the 
type-wheel. The latter being loose upon the shaft, or only held by 
friction, is removed backwards or forwards by the corrector to exactly 
the same position as the type- wheel on the instrument from which the 
message is being sent. This coroction takes place in the act of print- 
ing every letter. There is also upon this shaft a cam, so arranged 
that, the moment the armature falls off the electro-magnet and opens 
the detent, it forces the detent up, and restores the armature to its 
original position upon the poles of the magnet. 

Another new feature in this instrument, is its power of cutting off 
at will all offices except the one to which it is desired to communicate. 
This is accomplished by a flanch on the type-wheel*— this flanch hav- 
ing a space cut out opposite a certain letter, and each office having the 
flanch cut out at different letters from each other. A bolt is made to 
slide through the space, and moved through by the action of the in- 
strument. If this bolt is sent through at the moment the space is oppo- 
site, it permits the instrument to run, if not it goes against the flanch 
and locks the type-wheel. 

The operator, knowing at what letter a certain instrument will be 
unlocked, touches that key. This allows the instrument he wishes to 
communicate with to run ; and he can send the message to that dne, the 
other offices being unable to get it, as they would be locked, and could 
not bring their instruments into unison with the one sending the des- 
patch. Thus, it is absolutely secret in its transmission, and if neces- 
sary, any one could send his own message, as it is only necessary, to 
ensure its safe arrival, to touch the right keys, which are all lettered. 

The electrical circuits are extremely simple. The earth- wire con- 
nects with the steel pins or knobs on the keys of the transmitting ap- 
paratus, and from the revolving arm through the electro-magnet, and 
thence through the line and distant magnet to the earth. .Reversed 
currents are not neeossary, except on long submarine wires. There 
may be as many instruments in circuit as may be desired. The Eu- 
ropean news, consisting of about 8000 words, by the arrival of each 
Transatlantic steamer, is transmitted by this instrument from Boston 
to New York, a circuit of about 800 miles, at the rate of 2000 to 
2500 unabbreviated w6rds an hour. There are 25 stations on the cir 
cuit which receive copies of the news, all of which are printed in plain 
Boman type by the Boston operator, all the instruments receiving the 
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message at the same time, the receiving clerks at each station having 
simply to hand the copy as it arrives to the party entitled to receive it. 

The mode of operating with this instrument is extremely simple, 
and easily acquired. The office desiring to transmit a message calls the 
station hy touching the keys in a pre-arranged order, the distant office 
at once returns the signal "0 K.," or all right. The manipulator 
then commences the message, first striking the zero key to start the 
distant type- wheel in unison with his own. If the message is received 
correctly he is allowed to finish, and then the operator at the distant 
office gives tfye return signal of all right ; if there is a mistake the 
receiving office touches his key board, which throws extra letters to 
the transmitting station, and he then commences again from the point 
where he made a mistake. There cnn be no mistake, however, if the 
operator touches the right key, and manipulators become so expert 
that they seldom touch the wrong one ; if they do, the error is shown 
by the copy of the message on their own instrument, and immediately 
corrected. 

If I have succeeded in conveying a clear and intelligible impression 
of the principle of the Hughes system, it may be proper to invite your 
attention to what appear to me to be natural deductions. 

Accuracy is secured by unerring mechanical laws, and not by the 
skill of the operator, as in the needle or Morse systems. Not only 
this, but in all other systems, if one of the sy mbols be missing, another 
letter is formed by the remaining symbols. Rapidity is secured by 
reducing the labor to its minimum. A single touch of the key prints 
the letter, instead of threo or' four vibrations of a needle, or a similar 
number of motions of a key, as in the formation of symbols to repre- 
sent letters. Accuracy and rapidity being thus secured, ease and sim- 
plicity of manipulation must of necessity follow, and consequently the 
young operator readily acquires his or her education. The instrument 
however, is specially adapted to females. 

The one-wave system is specially important on long submarine cir- 
cuits, where electrical impulses are limited, one wave being sufficient 
for a letter instead of five. Great difficulty has been experienced on 
long cables by the variation of time in the transit of the wave. By 
this correct timing instrument, simple and perfect compensation is me- 
chanically attained for any length of wire or extent of variation. The 
sensitiveness of the magriEt also enables this instrument to record 
more waves upon a long circuit than any I have yet met with. The 
rapidity of an instrument, however, docs not consist only in the fact 
of its extreme sensitiveness, but also in its power to free itself from 
the influence of a current so soon as the effect of the current has caused 
the instrument to record the signal or letter sent. This property, at- 
tained by the electrical and mechanical combination of scientific laws, 
embodied in the design and construction of the instrument, and demon- 
strated by the results produced, must in time remove all doubt of its 
superiority, while its English tongue represented in plain printed Ro- 
man characters, will tend to make it the favorite of the Anglo-Saxon 
race. 

(To be Continued.) 
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On the Practical Bearing of the Theory of Electricity in Submarine 
Telegraphy, the Electrical I>ifficultie$ in Long Circuits, and the 
Conditions requisite in a Cable to insure rapid and certain commu- 
nication.* By S. Alfred Varley, Assoc. Inst. 0. E. 

Since the practical realization of the electric telegraph, several 
valuable communications connected with the subject have from time to 
time been laid before this Society. 

These papers have generally treated of the mechanical details and 
improvements in the- apparatus which have been designed and brought 
forward by various patentees and inventors. 

In the course of the discussions which have taken place, it has ap- 
peared to me that the principles of the scienco of electricity have not 
always been sufficiently appreciated, and the practical value of many 
of the beautiful contrivances not elicited, from not having determined 
clearly the principles of the science which are involved in telegraph- 
ing, and, consequently, the properties which are essential, and must 
be possessed by all apparatus, to give them a practical value. 

This feeling has led me to think that a paper on the Theory of 
Electricitv, keeping always in view its bearing on electric telegraphy, 
and which should rather treat of the principles of telegraphic appa- 
ratus than confine itself to special contrivances, would be subservient 
to the progress of the objoct we have in view ; for it must not be for- 
gotten that although the world is always indebted to the practical man 
for the application of science to commercial purposes, and, in the case 
of the electric telegraph, it is even questionable whether we are not 
indebted for its very rapid extension in part to the inability of the 
projectors to appreciate difficulties which the philosopher foreseeing 
would have hesitated at — or, perhaps, to the greater faith possessed 
by the practical man in the ability of science to overcome whatever 
difficulties may present themselves; yet it must not be forgotten that, 
in the principles of a science, the philosopher is often far ahead of the 
practical man, and the latter at times comes suddenly and unprepared 
upon difficulties, which, had he understood correctly the principles long 
beforo developed by science, ho would have been led to expect as na- 
tural consequences. As an example of this, I would mention the case 
of electric induction, which manifested itself so strikingly when tho 
system of subterranean circuits was considerably extended on the in- 
troduction and successful manipulation of gutta-percha. 

This phenomenon was unexpected and unlooked for by many, though 
not all, of our practical electricians ; and we find it referred to, and 
regardejl at the present time, as a new fact which the electric tele- 
graph has brought to light, and not one to have been anticipated; yet 
the laws of induction were beautifully and clearly developed by Br. 
Faraday, as far back as 1833; and, when called upon to examine this 
new telegraphic difficulty, we find him alluding to it in an instructive 
lecture, delivered before the members of the Royal Institution, as a 
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strong confirmation of the truthfulness of views he had put forth as 
far back as 1838. I would direct attention particularly to this, because 
I cannot help feeling that our progress is too often obtained by a 
laborious perseverance in almost empyrical experiments, until, by the 
laws of chance, a successful result is hit upon, instead of endeavoring, 
in the first place, to develop a guiding principle, and referring back 
to it, as each step forward is made, to test both the truth of the prin- 
ciples laid down, and the correctness of the conclusions arrived at. 
Were this done, experience would not be paid for so dearly ; and the 
commercial application of a science would not be almost paralyzed, as 
it sometimes is on its first introduction, by the costly series of experi- 
ments which have to be gone through before correct principles of work- 
ing are established. 

During March, 1858, the subject of telegraphic cables was very fully 
entered into by the Institution of Civil Engineers. Finding at that 
time there were no papers on the electrieal portion before the Institu- 
tion, and feeling that the subject could not be fully considered without 
the electrical part being entertained, I was induced at the eleventh 
hour to attempt to supply the deficiency. Some explanation is perhaps 
therefore due from me for bringing forward, so shortly afterwards, 
another paper on almost the same subject. Owing to the large number 
of evenings which had already been occupied in the consideration of 
the mechanical portion of the problem, and the late hour at which my 
paper was submitted, it was only read in abstract, and no discussion 
taken upon it. The views, too, 1 then brought forward were opposed 
to some which have lately been laid very prominently before the pub- 
lic, and no opportunity given to contradict them, or to verify their 
correctness ; and as I am convinced that so far from the subject being 
exhausted, its importance is only now beginning to be appreciated, the 
opportunity having been offered to me to bring the matter before the 
Society of Arts 1 determined to avail myself of it. 

The complete way in which the subject was taken up by the Insti- 
tution of Civil Engineers is, however, I am glad to say, already bear- 
ing fruit ; and since the publication of the papers by the Institution, 
several valuable discussions have taken place in the scientific journals, 
and in some of the remarks I haVe to lay before you to-night, I find, 
to a certain extent, I have been anticipated. 

The generally recognised theory of electricity, as I understand it, 
supposes all bodies in their normal condition to have two powers or 
forces resident in them directly opposite in their character, being ex- 
actly balanced ; in bodies in their natural state these forces are com- 
pletely neutralized and rendered- inactive, producing the ordinary 
condition of matter. 

To these powers the name of electricities has been given, and al- 
though we are still as ignorant at the present day as the ancients them- 
selves with regard to what electricity actually is, yet the fact of tho 
existence of the electric telegraph is a proof of the progress which has 
been made in a knowledge of the laws, at least, whieh govern electrie 
phenomena. 
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In the year 1838, Dr. FaradaJ clearly developed the principles of in- 
duction and conduction, Bince which time no further progress has been 
made in the fundamental truths of the science, though much has been 
done to confirm their correctness and to develop their consequences. 

In the Philosophical Transactions for 1838, will be found Dr. Fara- 
day's views on the subject of induction and conduction ; and these, to 
my mind, so clearly explain all electric phenomena, that it will be as 
well at once to refer to them' before proceeding further. After giving 
reasons for his belief in the identity of induction and conduction, ho 
says, " all these considerations impress my mind strongly with the 
conviction that insulation and ordinary conduction cannot be properly 
separated when we are examining into their nature, that is, into the 
general law or laws under which their phenomena are produced. They 
appear to me to consist in an action of contiguous particles dependent 
on the forces developed in electrical excitement ; these forces bring 
the particles into a state of tension or polarity, which constitutes both 
induction and insulation, and, being in this state, the continuous par- 
ticles have a power or capability of communicating their forces one to 
the other, by which they are lowered, and discharge occurs. Every 
body appears to discharge, but the possession of this capability in. a 
greater or smaller degree in different bodies, makes them better or 
worse conductors, worse or better insulators, and both induction and 
conduction appear to be the same in their principle and action, except 
that in the latter an effect common to both is raised to the highest 
degree ; whereas in the former it occurs in the best cases in only an 
almost insensible quantity." 

In part the 2d of the Philosophical Transactions of the same dato 
will be found a summary of Dr. Faraday's views, which I will also 
quote :—r 

" 1st. The theory assumes that all the particles, whether of insulat- 
ing or conducting matter, are, as wholes, conductors. 

" 2d. That, not being polar in their normal state, they can become 
so by the influence of neighboring charged particles, the polar stato 
being developed at the instant, exactly as in an insulated conducting 
mass consisting of many particles. 

" 3d. rThat tho particles when polarized are in a forced state, and 
tend to return to their normal or natural condition. 

"4th. That being, as wholes, conductors, they can readily be charged 
either bodily or polarly. 

"5th. That particles which, heing contiguous, arc in the line of in- 
ductive action, can communicate or transfer their polar forces one to 
another more or less readily.- 

" 6th. That those doing so less readily require the polar forces to 
bo raised to a higher degree before this transference or communication 
takes place. 

"7th. That the ready communication of forces between contiguous 
particles constitutes conduction, and the difficult communication insu- 
lation; conductors and insulators being bodies whose particles natu- 
rally possess the property of communicating their forces easily, or 
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with difficulty, and bodies having these differences as they have differ- 
ences of any other natural property. 

" 8th. That ordinary induction is the effect resulting from the action 
of matter charged with excited or free electricity upon insulating mat- 
ter, tending to produce rn it an equal amount of the contrary state. 

" 9th. That it can do this only by polarizing the particles contigu- 
ous to it, which perform the same office to the next, and theso again 
to those beyond ; and that thus the action is propagated from the ex- 
cited body to the next conducting mass, and these render the contrary 
force evident in consequence of the effect of communication which 
supervenes in the conducting mass upon the polarization of the par- 
ticles of that body. 

" 10th. That, therefore, induction can only take place through in- 
sulators ; that induction is insulation, it being tho necessary state of 
the particles, and tho mode in which the influence of electrical forces 
is transferred or transmitted across such insulating media/' 

To determine for myself the law which induction obeys, in conjunc- 
tion with my brother/Mr. C. John Varley, I have tried some experi- 
ments. 

The principle upon whieh these were based was that of the dual 
character of electricity, and the fact established by Dr. Faraday, that 
all statical charge is sustained solely and entirely by induction. 

In bodies in their normal condition, the opposite forces or electri- 
cities being balanced and united, no attraction for neighboring particles 
exists, but when these forces are separated, as in the case of a Leyden 
jar, the attraction which a given quantity of electricity exerts for tho 
similar amount of negative on the opposite coating, will be less in pro- 
portion to some law as the thickness of the dielectric intervening is 
increased. 

It was therefore assumed that the amount of free attraction under 
these circumstances, or more correctly the amount of induction which 
would be thrown upon neighboring bodies, would increase inversely as 
the attraction between the opposite coatings diminished. 

The apparatus made use of was constituted in the following way: — 
A glass pillar, varnished, for better insulation, was mounted upon a 
board. On the top of this a brass plate was attached, and upon this 
plate the dielectric to be examined was laid. Over the dielectric an- 
other brass plate was then placed. 

A Leyden arrangement was thus constructed, the upper and lower 
brass plates representing tho inner and outer coatings of an ordinary 
Leyden jar. 

A brass ball, suspended from a balance which had an adjusting ar- 
rangement, so that it could be raised or lowered, hung over the upper 
metal plate at a short distance from it. 

The modus operandi was as follows : — The upper brass plate was 
connected to the earth, and a series of sparks, through the medium of 
a sliding rod kept at a fixed distance from the prime conductors of a 
frictional machine, thrown into the lower brass plate of the Leyden 
arrangements, or the prime conductor was kept fully charged, and a 
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carrier ball attached to a long glass rod was made use of to measure 

out definite quantities of electricity. 

The room in which the experiments were performed, was heated with 
a stove, and the dryness of the atmosphere indicated by a hygrometer, 
so that the insulation might be as perfect as possible. When a certain 
number of sparks had been thrown into the lower brass plate, the upper 
brass plate was disconnected from the earth, and the lower one at- 
tached to the balance, and if the tension of the charge was sufficient, 
the brass ball suspended from the balance was attracted down, and 
discharge ensued. The experiment was repeated again and again, and 
the number of sparks requisite to just attract the ball down, noted. 

Glass plates were the dielectric employed, and the experiment was 
tried first with one plate, then with two, and then with three plates 
of glass between the upper and lower brass plates, the brass ball sus- 
pended from the balance being kept always at a certain fixed distance 
from the upper brass plate. * 

The results obtained from a numerous series of experiments were— 
that when two plates of glass were placed between the brass plates, 
only half the number of sparks which were required to raise the ten- 
sion of charge sufficiently to cause discharge when one plate of glass 
separated the brass plates was requisite, and when three plates of 
glass divided the upper and lower brass plates, then a third of the 
number of sparks raised the charge to the same degree of tension, 
showing that through flat plates of glass, induction decreases in the 
inverse proportion to the thickness of the dielectric, that is to say, if 
the induction through one be 12, through 2 it will be 6, through 3— -4, 
and so on. 

In the case of a'gutta-percha covered wire,' it was anticipated that 
as when the thickness of the gutta-percha is increased, the outer sur- 
face increases at the same time, the decrease of induction consequent 
on the increased thickness of the insulating material would not be in- 
versely proportionate to the depths of the gutta-percha, but would 
follow some other law. To put this to the test, a series of Leyden 
arrangements were constructed in the following way : three pieces of 
tube, of half an inch internal diameter, and 2 feet 6 inches long, were 
placed in the centre of tubes of 2 feet long, the internal diameters of 
which were 1 inch, 1 \ inches, and 2 inches, and the space between 
the inner and outer tubes filled with melted resin. (Figs. 1,*2, 3.) 

Fig. i. Fig. 2. Fig. 3. 




By this means three Leyden arrangements, with a uniform internal 
surface, but whose insulating material varied in thickness in the pro- 
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portion of 1, 2, and 8, were constructed, and the same process as that 
already described with the fiat plates was repeated. 
The results obtained are shown in the annexed table : 



1 

Diameter of loner 
Tube. 


Thickneee of 
Insulation. 


Diameter of Outer 
Tube. 


Inductive 

Force. 


10 


6 


20 


22 


10 


10 


30 


16* 


10 


15 


40 


11-5 







These results were very constant, but as resin was the only dielec- 
tric employed, the experiment requires repeating with other dielectrics, 
for there is reason to believe that with gloss at least the decrease in 
induction consequent on an increased thickness of the dielectric would 
be somewhat greater than that indicated in the above table. 

The reasons for this belief arc the following: — When a galvanic 
battery is connected with the inner and outer coatings of a Leyden 
arrangement, induction will take place through the dielectric, and if 
the surfaces of the two. coatings are equal, then the force will be 
equally divided over them ; that is to say, if the battery force be 100, 
the tension of the charge on the one coating will be 50, and that on 
the other will be 50 also, «=100. 

Let the surface of tho outer coating be supposed to be infinite in 
extent, then the tension of the charge on the inner coating will be 
almost nil. An example of this we have when the earth represents 
one of the coatings of a Leyden arrangement ; and this is the case in 
the prime conductor of a frictional machine, and also in the suspended 
wire of a telegraphic circuit; in these two examples the prime con- 
ductor of the machine and the wire of the telegraphic circuit repre- 
sent the one coating, the air the dielectric, and the earth the other 
coating. 

Now consider a case where the outer surface is double that of the 
inner one, the tension of the charge on the inner coating will then be 
double that of the outer; an example of this we have in the . above 
table, where the inner surface is 10, tho thickness of the insulation 5, 
which may here be regarded as unity, and the outer surface 20 — the 
battery force being 100. Divide this into three parts, and we get 33 J. 
Give two parts for the tension of the charge on the inner coating, and 
One part for the tension of the charge on the outer coating, then we 
shall have for the tension of the inner surface, CGf ; for the outer sur- 
face, 33£,«»100 when united. 

Now, consider the third example in the above table. Inner surface 
10, thickness of insulation 15» outer surface 40, or quadruple that of 
inner Surface. In this case the tension of charge on the inner surface 
will be four times that of the charge on the outer surface. In other 
words, the tension of the charge on the smaller surface will be 80, and 
that of the outer surface 20, the united tensions equaling 100; but 
the thickness of the insulation is 15, or three times that of the first 
example ; and it has been shown that induction decreases in the in- 
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verse proportion to the thickness of the insulating material ; wo shall, 
therefore, have to divide by 3, and this will give 26*6 for the tension 
of the charge on the inner surface. 

In the first example it has been shown that if the force be 100, the 
tension of the charge on the inner surface will be 66$, which, to avoid 
fractions, we may regard as 67. In the actual experiment the induct- 
ive force measured was 22 ; 67, therefore, represents 22, and as 67 is 
to 22 so should 26*6 be to the amount of force which would be expected 
to be obtained in the last example ; this, when calculated by a simple 
Rule of Three sum, gives 8*8 for the amount of inductive force. In 
the actual experiment the force obtained was 11*5, a result, therefore, 
sufficiently near to warrant further investigation, to ascertain whether 
the law which would seem to be indicated is correct, and whether it 
holds good with any other dielectric, such as glass, in which case the 
cause of the discrepancy, when resin is the dielectric employed, should 
be sought after. 

I now proceed to conduction. 

The law which governs the conduction of electricity nas been very 
accurately ascertained, and would seem to follow the same law ag in- 
duction, that is to say, if the sectional area be uniform throughout, 
the resistance which a conductor will oppose to the passage of a cur- 
rent will be directly relative to its length ; or, the length of the con- 
ductor bein£ determined, the resistance will be relative to its Bectional 
area. In other words, a wire one mile long will oppose half the re*- 
sistanceof that which will bo opposed by a similar wire two miles long; 
and two wires^ each two miles long, placed side by side, which is the 
same thitfg as one of twice the sectional area, will oppose exactly the 
same resistance as a single wire one mile long. 

The next thing to be considered is the part which the quantity and 
intensity of electric currents play in electric phenomena. 

The amount of force developed by an electric current, whether it 
be the deflexion of a needle, the attraction of an armature in an electro- 
magnet, or the decomposition of water, is always relative to the dyna- 
mic quantity flowing. , 

This fact has been well established, and the difference between quan- 
tity and intensity accurately defined ; yet still, in practice, there is a 
want of a clear comprehension of the relatidnship of those terms. 

Let a battery — say of ten pairs of elements, with ten inches of sur- 
face in each cell^be joined through a circuit perfectly insulated, and 
opposing very great resistance to the passage of the current, and the 
amount of force, or in other words, the dynamic quantity of electricity 
flowing, be weighed off by a magnetometer, and noted down. If now 
this battery be disconnected, and another of the same number of ele- 
ments, but with twice the surface, be connected in its place, practically 
no more will be found to be flowing through the circuit than in the 
former case, the resistance which the wire opposes measuring out the 
quantity passing somewhat in the same way as the height of the col- 
umn, and not the quantity of water in a cistern, regulates the rate at 
which it flows from an orifice inserted in it. 
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Let the series be increased, and more will be urged through ; and, 
if the number of cells be sufficiently numerous for practical purposes, 
the same dynamic quantity as a single cell would generate through a 
circuit of no resistance, will be found to be flowing. 

In theory this point can only be approached, for the resistance of 
the wire can never be completely overcome. In theory, also, when the 
number of elements is not increased, the larger the surface the greater 
will be the dynamic quantity flowing, for the tension of the current is 
lowered in proportion to the amount of electricity flowing out of the 
battery; and,' when drawing from a larger reservoir, which batteries 
of greater surface may be compared to, this same amount will not 
lower so much the general tension ; consequently, there will be more 
intensity to urge the current through. But to return to practice. If 
the number of cells has been sufficiently extended so as to {generate 
the same dynamic quantity as a single cell does through a circuit of 
nominally no resistance, a further addition to the series will not be 
attended with any beneficial effect, for there is already power enough 
to urge through all the electricity the battery is capable of generating ; 
and the force developed is directly relative to the dynamic quantity 
flowing. Tension is only the medium by means of which this dynamic 
quantity is forced through the circuit. 

It will be as well, perhaps, to define more precisely what is wished 
to be understood by the term resistance. When it is said that one 
circuit opposes twice the resistance of another, it is meant that the 
same tension of current will force half the dynamic quantity only 
through this circuit that it would through one opposing half the re- 
sistance ; it follows that a given length of wire opposes the same resist- 
ance to half the dynamic quantity of electricity that half this length 
of wire does to double the dynamic quantity, and hence all circuits 
oppose to an infinitely small quantity of electricity an infinitely small 
amount of resistance. 

The way in which quantity and intensity affect practical telegraph- 
ing has next to be considered, and whether there be any advantage in 
employing comparatively large over smaller dynamic quantities of elec- 
tricity. 

It may be generally stated that when the insulation is very perfect 
there is no great difficulty in working with minimum quantities ; but 
when the insulation is imperfect, larger dynamic quantities hold out a 
better prospect of working through. 

When a current is flowing through a circuit which offers, practically 
speaking, no resistance, let the cells of the battery be ever so numerous, 
it will possess no intensity worth noticing, for, as there is no resist- 
ance opposed to the force resident in the battery, the intensity is not 
brought into play. It is something lilfe a powerful engine raising a 
light weight, the force is latent, but not brought into action. 

Let the battery, however, be connected through a circuit opposing 
considerable resistance ; its intensity will then be developed. 

Let the diagram (fig. 4, ) represent a circuit which fulfills these con- 
ditions, one end of the wire dipping into the earth in the usual way, 
and the other connected with the copper pole of a battery composed 
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of a numerous series of elements possessing very little surface, and, 
consequently, capable of generating only a small dynamic quantity of 
electricity, and let the circuit be completed by connecting the zinc 
pole to the earth. 

The current will flow from the copper pole through the wire, thence 
to the earth, and back to the battery, and its working intensity will 
be dependent on the resistance which the circuit opposes, and can be 
measured in the following manner ;• — 

Let another battery, but with a much smaller number of elements, 
be connected side by side with the larger battery to this wire, the zinc 

Fig. 4. 




pole being connected to the earth and the copper to the wire, and in- 
troduce galvano-meters in the circuit, between the large battery and 
the wire and between the small battery and the wire, so as to indicate 
the direction in which the currents are flowing. 

Both batteries will desire to send a current through the circuit in 
the same way, but should the small battery oppose much less resist- 
ance to the passago of a current through itself than is opposed by the 
long wire, then the greater quantity of electricity generated by the 
large battery will pass that way in preference to through the wire, and 
paralyze the action of the smaller battery ; but if cell after cell be 
added to this little battery, when its intensity becomes greater than 
the resistance of the wire, a current will flow from it also in the same 
direction as that from the large battery through the wire, and the num- 
ber of cells requisite just to do this will be an exact measure of the 
working intensity of the current. 

Let the case now be considered where the insulation is not perfect; 
if there bo sufficient leakage to let the small dynamic quantity, which 
the battery can only generate, escape on the road, no appreciable 
amount will reach the further end, the tension of the current will be 
lowered, and a less number of cells in the little battery will now be 
found to balance it. 

Adding to the number of these small pairs of elements will nofgive 
any appreciable assistance, but let the surface in each of the cells of 
the larger battery be increased so that a greater quantity may be gen- 
crated than can escapo through the leaks, represented in the diagram 
by the dotted lines, an appreciable amount will then reach the further 
extremity, and the telegraph instrument be rendered active. In such a 
case as this, adding quantity will raise the working intensity of the 
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current, whilst increasing the intensity of the battery alone will scarcely 
affect it. 

In some experiments tried by my brother, Mr. Cromwell Varley 
and myself, on long leaky circuits, increasing the surface of the bat- 
teries alone, without adding to the series, raised the deflexion on the 
galvanometer from 22° to 53°; and the last intelligible words tittered 
by the Atlantic cable, " Daniells arc now in circuit," is a further tes- 
timony of the correctness of what has just been advanced. 

(To be Continued.) 



For tfc* Journal of th* Fraaklln Inttitnte. 

Fog Signals by Sounds. 

Musical phrases are used in armies to direct the movements of men, 
but no advantage is taken of them to convey information beneficial to 
vessels navigating in a fog or on dark nights. "We have steam whistles, 
bells, gongs, and horns, to make unmeaning noises. Why cannot a 
regular system of phrases or sounds be introduced showing which way 
a vessel is heading to avoid collision, &c. ? Only two musical intervals 
would be required, say an octave or a fifth, to communicate any infor- 
mation wanted. When it has been suggested, the reply has been, 
"we do not understand music." A knowledge of music is not neces- 
sary; when we hear the sound of the bird whistling "Bob White," 
we know what bird it is, and this interval, alone, introduced on board 
of our river steamers would be invaluable ; for " Bob White " being 
the upward bound craft, and " White Bob," or the descending inter- 
val, the downward, thoy could port their helms or stop their engines, 
as circumstances required. E. B. 

Brooklyn, April 14, 1S50. 

, ♦ 

t 

The suggestion of our correspondent, simple as it is, or rather on 
account of its very simplicity, is well worthy of attention. It is not 
necessary to insist on the necessity of some kind of signals to avoid 
collisions, and the constantly recurring record of such accidents in our 
newspapers shows pretty conclusively that those at present in use are 
insufficient. In fact, nothing but absolute necessity could justify the 
apparent absurdity of having recourse to sight-signals to avoid acci- 
dents arising from the want of power to see. But the circumstances 
which deprive us of the use of our eyes, exert no power over our 
ears ; and it is very easy to arrange signals by sound which may tell 
all that we want to know. The direction of the sound can be made 
out with sufficient ease and accuracy to prevent running into its origin ; 
and the properties of sound, the differences in tone, in duration, and 
in loudness (even those of quality might, if necessary, be used), will 
give us a very large number of signals capable of being heard at 
great -distances, and of being distinguished by the dullest apprehen- 
sions. The two signals suggested by our correspondent, for instance, 
consisting of a low short sound, followed by a high and long one, and 
the reverse, are sufficient to indicate the direction in which a vessel is 
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heading — and as the direction in which she lies at the moment is known, 
these are all that are in most cases wanted. 

If any one doubt the feasibility of such uses, let him take one of 
the small steamers that run along the coast of Maine, between the 
islands and the main — a coast infested in the summer by almost con- 
tinued fog — and see how rapidly and accurately the position of land or 
vessels is determined by the echo of the Bteam whistle; and we do not 
doubt that he will come back convinced of the possibility and utility 
of such signals. Ed. 



For the Journal of the Franklin Institute. 

Particulars of the Steamboat John Brooks. 

Hull built by John Englis. Machinery by Allaire Works, New 
York. Intended service, New York to Bridgeport, Connecticut. 
Hcll, — 

Lenglh on deck, from fore part of item to after part of 

stern pott, above the apar deck, . . 250 feet. 

Breadth of beam at midship section, . 34 ** 

Floor timbers — molded, 14 inches — aided, 11 inches. 
Fmmcs— apart at centres, 26 inches. 
Depth of hold, 



" to spar deck, 

Draft of water at load line, 

" below pi 

Tonnage, . • 

Engine. — One — Vertical beam. 

Diameter of cylinder, 

Length of stroke, . . 

Maximum pressure of steam in pounds, 

Cut-olT, 

Maximum revolutions per minute, 



and revolutions, 



11 « 
11 " 
7 » 
7 « 



900. 



40.. 



13 

8 



J>6 inches. 



Length of boilers, 
Breadth 

Number of furnaces* 
Breadth « , 
Length of grate bars, 
Number of flues, 
Internal diameter of flues, 
Diameter of smoke pipe, 
Height 

Description of coal, 

PADDLK WniBtS. — 

Diameter, 
Depth of blades, 
Number " 



. 3 in each. 
24. 

Anthracite. 

- 

• - 
28. 



26 feet 

10 «< Cinches. 



43 x 36 t 
7 feet. 



21, 14 and 13 " 
4 feet 0 " 
40 » 



34 feet. 



Bronze of Aluminium. — Letter of M. Christofle to M. Dumas. 

We have applied the aluminium-bronze to two uses for which its 
qualities of hardness and tenacity appear usefully applicable, and suc- 
cess has answered our attempt. The first is the manufacture in this 
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bronze of axle-bearings, and rubbing surfaces for machines. We give 
as examples : — 

First, An axle-box which was placed on a polishing lathe making 
2200 turns per minute; it lasted for nearly eighteen months; other 
boxes in the same condition do not last over three months. 

Second, A carriage for a circular saw, making 240 turns per min- 
ute, which has lasted for a year without an apparent trace of wear ; 
the carriages in common bronze do not last more than four months. 

The second application is the employment of this bronze in the manu- 
facture of guns of all kinds. Wc made a pistol-barrel, which, after 
having been tried at Paris, was afterwards at the Exhibition at Dijon, 
It underwent the tests in presence of the jury, and answered perfectly 
our expectations. Wo are aware that these experiments cannot be 
conclusive as to its application for artillery ; but the comparative ex- 
periments which we have made with this metal, bronze, iron, and steel, 
have shown the immense superiority over those different metals. 

The bars may be worked hot as easily as the best quality of steel. — 
Academy of Sciences of Paris. 

(The bronze here spoken of, is formed of 90 or 95 parts of copper, 
and 10 or 15 parts of aluminium. ED. journ. f. i.) 



Destructive Effects of Red Lead upon Iron.* 

Mr. Robert Lamont, who was, a few months back, requested by the 
managers of one of the largest steam packet companies in the king- 
dom to make a report on the merits of certain compositions used to a 
large extent in Liverpool for the preservation of iron ships, and to 
prevent fouling on the bottoms of such vessels, has come to the con- 
clusion, so far as regards the use of red lead, or paints containing 
lead, quite at variance with the popular notion Upon the subject, by 
declaring the use of that pigment for coating iron vessels to be most 
pernicious. And in this hypothesis he is confirmed by the opinion of 
Mr. Nathan Mercer, F. C. S M who, after inspecting the iron ship Wil- 
liam Fairburn, the plates of which were coated with red lead prior to 
her late voyage to Calcutta, observes that the extent to which the iron 
had been corroded coula* not fail to have attracted the attention of the 
most superficial observer. On a close inspection he found the red lead 
coating covered with blisters, from each of which, on being opened, a 
clear fluid escaped, and left exposed on the surface of the iron a num- 
ber of brilliantly shining crystals of metallic lead. Mr. Mercer says 
each blister is, m fact, a galvanic battery in miniature, and that, as 
wherever there is electrical there must be also chemical action, the 
corrosion is easily accounted for. This action, he says, will continue 
as long as any red lead remains, and is necessarily at the expense of 
the iron. He also points out that the "sweat," so well known to every 
person interested in iron ships, is not, as is generally supposed, salt 
water, but a solution of chloride of iron manufactured in the blisters. 
Mr. Mercer considers this sweating is due, in a great degree, to the 

• from Henptth's Journal, No. 1037. 
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use of red lead paint in immediate contact with iron ; and he recom- 
mends, therefore, that it should never be used as a coating for sea- 
going vessels, unless special precautions are taken to pre rent its coming 
into direct contact with the iron. — Liverpool Albion. 



Water Boiled without Fuel.* 

It had always been considered that water presented an exception to 
the rule observed to hold in other bodies — namely, that their tempera- 
ture could be raised by friction or percussion, until Mr. Joule showed 
that water manifested a sensible rise of temperature by a brisk agitation 
continued for some time. His range of temperature did not, however, we 
believe, exceed 2° Fabr. George Rennie, F.R.S., so well known in the 
engineering and scientific world by a pamphlet before us, has so im- 
proved on the experiments of Mr. Joule and others, as to have succeed- 
ed in raisin" the temperature of water by churning up to the boiling 
point 212° Fahr. 

• From Hcraplh's Journal, Xo. 1022. 
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Proceedings of the Stated Monthly Meeting, June 1G, 1859. 

John C. Cresson, President, in the chair. 

John^F. Frazcr, Treasurer, 1 Present 

Isaac B. Garrigues, Recording Secretary, / 

The minutes of the last meeting were read and approved. 

Letters were read from the Superintendent of the Geological Sur- 
vey of India, and the Geological Museum, Calcutta, India ; the Re- 
gents of the University of the State of New York, Albany, N. Y. ; 
the Union College, Schenectady, New York ; the Massachusetts Cha- 
ritable Mechanics' Association, Boston, Mass., and the University of 
Michigan, Ann Arbor, Michigan. 

Donations to the Library were received from the Royal Society, and 

V If V * 

the Chemical Society, London ; the Government of India, Calcutta, 
India ; the Austrian Engineers' Association, Vienna, Austria ; L. A. 
IIuguet-Latour, Esq., Montreal, Canada ; the State University of Michi- 
gan, Ann Arbor, Michigan ; the Proprietors of Locks and Canals on 
the Merrimac River, Lowell, Massachusetts; the Chamber of Com- 
merce of New York ; B. II. Latrobc, Esq., and the Board of Commis- 
sioners of Public Schools, Baltimore, Maryland; the New Orleans 
School of Medicine, New Orleans, Louisiana ; the American Philo- 
sophical Society, and Professors John F. Frazer and John C. Cresson, 
Philadelphia. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer read his statement of the receipts and payments for 
the month of May. 

The Board of Managers and Standing Committees reported their 
minutes. 
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Candidates for membership in the Institute (7) were proposed, and 
the candidates (6) proposed at the last meeting were duly elected. 

A. Stono & Co., sent to the meeting for the inspection of the mem- 
bers a sample of the air-tight jars made by them, intended for the 
purpose of preserving fresh fruits. The jar is of glass, with a wide 
mouth, in which two projections are made at points opposite each other. 
The cover is also of glass, and is made with a screw upon the part that 
goes into the mouth ; two openings are cut across the screw, so that 
the cover may be inserted in its position. On the cover, which extends 
beyond the mouth, are two projections for the purpose of turning the 
cover so that the screw will catch under the projections in the mouth, 
and draw the cover down tightly upon the edges of the mouth. To 
insure an air-tight joint, a ring of gum is placed under the cover be- 
fore it is screwed down. 

Mr. Eddy, artist, of this city, presented a beautiful specimen of his 
work in a cabinet size picture, of a lady. The impression was first 
taken by the crystalotype process, and that painted in with oil colors, 
thus making a picture possessing all the truthfulness of the daguerreo- 
type, with the animation, durability, and softness of oil coloring. While 
possessing these additional advantages, so much less time is occupied 
than when the drawing is done by hand, that the pictures can be made 
at about one-fourth the usual cost of oil painting. 

The rendering wheels used upon the planes of the Mine Hill Rail- 
road, were shown in a model laid upon the table. The wire rope, used 
for hauling up the cars upon this road, winds upon these wheels, and 
bears upon wood set endwise, so that the ends of the grain are pre- 
sented to its pressure. The wood is of oak, hickory, or such wood as 
will not wear rapidly or crush easily, but permit a sufficient indentation 
of the strands to prevent slipping. The wood is held between a flanch 
cast on one side of the face of the wheel, and a detached ring forming 
a flapch on the other side, and held up with bolts. By this arrange- 
ment, a piece of defective wood can be easily removed, and its place 
supplied with another. The wheels have been at work for some months, 
and are giving satisfaction by their performance. 



COMMITTEE ON SCIENCE AND THE ARTS. 



Report on an Improved Protractor, invented by Charlei Gordon. 

The Committee on 8cionee ami the Arts constituted by the Franklin Institute of the 
Htate of Pennsylvania, for the promotion of the Mechanic Arte, to whom waa referred 
for examination " an Improved Protractor," invented by Charlee Gordon, of Wash- 
ington City, D. C, 

Report : — That this protractor consists of a parallel ruler of the 
usual form, having attached to it a semicircle graduated to any desired 
division of the circle. This ruler is attached to a bar by a set-screw 
passing through the centre of the semicircle, so that the ruler can be 
clamped at any angle to the bar. A vernier and a reading glass facili- 
tate this adjustment. The bar to which the ruler is attached forms 
part of a heavy plate of metal which is made in the form of a triangle, 
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having two of its sides at right angles to each other. The weight of 
the plate keeps the instrument in its place upon the paper, and by set- 
ting cither of its sides to coincide with any given line upon the paper, 
any lines may be drawn making given angles with the first or meridian 
line. 

It is especially intended for plotting from the field notes of a com- 
pass survey, ana is, for that purpose, admirably adapted, since short 
lines making known angles with each other or with a meridian can be 
very accurately and quickly laid down. The difficulty of placing the 
centre of the protractor exactly over the point at which the angle is 
laid off, which is common to all existing forms, is not present in this 
arrangement, where the divided semicircle turns about a mechanical 
axis, and not an imaginary one. 

The Committee recommend the instrument as very simple, and a* 
exceedingly useful for facilitating many varieties of a draughtsman's 
work. 

By order of the Committee, 
Philadelphia, January I), 1859. Wm. Hamilton, Actuary, 
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Geological Survey of Canada. Sir W. E. Logan, F. R. S., Director. 
Figures and Descriptions of Canadian Organic Remains. Decade 
III. Montreal, 1858. 2000 copies issued, of which 500 are reserved 
for the Legislature, and the remainder sold at a moderate price. 

■ 

This pamphlet of 100 pages with eleven plates, consists of First, a 
Preface by Sir W. E. Logan, Director of the Geological Survey of Cana- 
da; 2d, a Memoir on the Cystideae of the Lower Silurian Rocks of 
Canada, by E. Billings, Esq.,F. G. S.; 3d, a Memoir on the Asteriadaa 
of the Lower Silurian Rocks of Canada, by the same ; 4th, a Memoir on. 
Cyclocystoides, a new genus of Echinodermata from the Lower and 
Middle Silurian Rocks, By J. W. Salter, Esq., F. G. S., of the Geo- 
logical Survey of Great Britain, and E. Billings, Esq.; 5th, a Memoir on 
the Palaeozoic Bivalve Eiftpmostraca of Canada, By T. R. Jones, Esq., 
F. G. S. 

Although called Decade III, this is the first published of a series 
of reports intended to illustrate the Palaeontology of Canada and the 
northern border of the United States ; new ground, and full of new 
and unexpected forms of ancient life ; to the study of which, Mr. Bil- 
lings brings an ardent zeal, a clear eye, nice analytical judgment, in- 
defatigable diligence, and a lucid and agreeable style. He has, on this 
side of the water, the advantage of the friendship and co-operation of 
James Hall, whose collection and whose judgment are unsurpassed ; 
and he has spent a sufficient time previous to the printing of this De- 
cade, in England, in comparing his specimens with those in the collec- 
tions of the Geological Survey of Great Britain, and his views with those 
of Salter, Ramsey, Murchison, Barrande, and other palaeontologists of 
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Europe. We therefore hail the appearance of this beautiful little vol- 
ume us the forerunner of an invaluable series. 

Mr. Billings was appointed Palaeontologist of the Canada Survey in 
1856, and. his first work was to arrange the museum at Montreal. It 
was in order and gave the liveliest satisfaction to the members of the 
American Association who had an opportunity of examining it at the 
Montreal meeting in 1857. Lofty cases round the rooms exhibit the 
larger specimens, and glass-covered tables occupying the central spaces 
cover piles of drawers, full of the treasures which we expect to see por- 
trayed and described in these decades. Into the walls of the landing 
places in the staircase hall are set numerous huge slabs of sandstone 
on which are seen rows of foot tracks, upon ripple-marked surfaces, 
pitted with the marks of rain drops, scratched in compound lines by 
small crustaceans, or trailed over by aboriginal worms. Into this mu- 
seum have been thrown for the last two years the very numerous con- ' 
tributions from the extreme east of Canada, Anticosta, and Newfound- 
land; and among them, a unique collection of those wonderful creatures, 
the Silurian Graptolites, to be described by Hall. 

We are glad to learn from the preface of the Decade, that twenty- 
four species of these and allied genera from the Hudson river group, 
drawn by Meek, and engraved on steel by Gavit, will be given by Hall 
in Decade II, commenced in 1855. A preliminary description of these 
was published in the Report of Progress in 1857. Decade I was con- 
fided in 1855 to Salter, the well-known English palaeontologist, and 
must by this time be in the printer's hand. Its plates are by Sowerby 
from drawings by Bone; and its object is to exhibit the commingling 
at one locality of forms heretofore supposed to belong to distinct 
epochs. We admire this fresh example of the fearlessness of true 
science. Palaeontologists are disposed to slight the argument from 
lithological constitution and mineral sequence for identifying rocks 
over wide intervals, and to put their whole trust in the outspread and 
sequence of animal forms. Structural geologists, on the other hand, 
are too tenacious of mere color and composition as sufficient clues to 
lead inquirers through the maze of broken ground. Every discovery 
of a fossil genus or species fixed at one horizon, and not discoverable 
above or underneath.it, is a blow r given to structural bigotry; and con- 
versely, every discovery such as the one described above, to be pre- 
sented in the first Decade of the Canada Survey, of a mixing up of 
earlier and later forms in the same bed, or in a known cotemporaneous 
deposit, is a still harder blow given to the still more mischievous bigotry 
oi the mere palaeontologist. But when a man is found, who is both a 
structural and a fossil geologist like James Hall or Sir William Logan, 
science is allowed to speak for herself, and then she harmonizes all. 

The Decade before us gives us beautiful and copious delineations of 
a class of extinct forms which has of late excited a new interest. In 
the order of forms, the cystideans come between the fixed stone-lilies, 
encrinites, &c, and the floating trilobites'; some are flat and some are 
round, globular or ovoid, and even cylindrical, but they all remind the 
spectator at once of the trilobite, and of the encrinite. Their lowest 
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forms hail a hard tesselatcd back on one side, and a flexible and also 
tesselated, or we may almost call it, shagreencd calcareous belly on the 
other Bide ; and they were supported on a sort of tapering stem tail, 
composed like the foot-stalk of the stone-lilies, of numerous joints. At 
the apex waved two tapering jointed horns or arms, ami certain small 
holes or slits, noticeable between the horns, or notched into the edges of 
the back plates, are considered by Mr. Billings to have been both 
mouth and anus. Some of these lower forms resemble the head of a 
viper, especially on the under side. As we ascend in the scale, the 
cystid becomes very beautiful, sculptured with radiating ridges and ma- 
thematical figures, and crocketed like a gothic pinnacle along the edges. 
This effect is produced by the falling of the arms down against the 
body. Some of the species have no arms at all as seen in the fossil 
condition, but arc grooved from the summit downward, showing where 
their flexible, soft, and perhaps gelatinous arms originally lay. Some 
of these Glyptocystites are models for a designer. Still higher in the 
scale we find globular cystidae, pitted like strawberries, Tcomarocys- 
tites,) or elongated like almonds, (amygdalocystides,) and adorned with 
arms which are themselves armed so that these creatures appear to 
have waved flexible stony plumes before them. The pits are sunk like 
the rosette panels in the vault surface of St. Peter's, and are exquisitely 
sculptured. In the apple-formed malocystites these plumed arms fall 
against and ramify over the globe, covering it with a charming net 
work. 

For the internal structure of these curious beings, and the way they 
reproduced their young, along their arms like starfish, or in the manner 
of ferns in the vegetable kingdom, we must refer the reader to the text 
of Mr. Billings. 

That the cystidean idea passes up into that of the starfish, is evi- 
dent at a glance at the plates which illustrate Mr. Billings' paper on the 
Asteriadse. Plate VIII shows us globular forms of tesselated stony 
matter with five arms tightly bound down upon the surface ; arms which 
bear a perfect general likeness to those of a starfish of the present day. 
Plate IX shows the whole globe absorbed into the five arms, and Plate 
X gives still further developed forms of the most elegant character, in 
which the arms exist alone like expanded flowers. Plate XI exhibits 
the last and strangest metamorphosis of all, in which the arms sink 
back upon a disc like a half dollar, with tracery radiating from the 
centre to the ornamented edge, and bifurcating again and again like a 
brilliant design for a cathedral rose window. We recommend to Hunt 
or Notman the figure 5* b Plate X for the next great rose window 
they require. 

Murchison in his last edition of the Siluria, London, 1859, gives on 
page 245, a number of small cuts of the cystidese of the Wenlock lime- 
stone, (Upper Silurian,) one of which, Pseudocrinites magnificm, might 
have been called quite as appropriately horridus or caput medusa, for 
it is entirely surrounded by waving matted stony locks of arms. 

The subject leads us directly into that world of late investigation, 
the Crinoidese, of which the two volumes of the Iowa Survey just pub- 
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lished by Hall, and the third volume of the Kentucky Survey published 
last year by Owen, furnish the freshest illustrations. We will speak 
of these hereafter. L. 



The Chemistry and Metallurgy of Copper, including a description of 
the principal Copper Mines of the United States, £c. By A. 
Snowden Piggot, M. D., Philadelphia : Lindsay k Blakiston, 1858. 

This duodecimo of 388 pages is one of those complete little manuals 
■which the practical genius of modern science has been furnishing of 
late years to the mere working world, and the value of which cannot 
be estimated except by the necessities of those who find themselves 
involuntarily consulting them upon all occasions. A few paragraphs 
and a few wood-cuts on this or on that question, to elucidate this or 
that difficulty, are very little to the reading or even to the thinking 
world, but arc everything to the student, who blesses every stray ray 
of light, and to the workman wondering where the man lives who was 
ever troubled as he is, or who can show him the way out of his per- 
plexities. If the present age differs from preceding ages in any trait 
of its life form, this may be stated as its characteristic difference, that 
it sums up, states curtly, and illustrates clearly, the practical scientific 
materials, provided by the past and perfected by the present, for every 
employment of man, in its hand-books for every country, science, and 
art. r !The book before us has seven chapters: the first devoted to the 
chemical relations of copper, the second to the ores, the third to their 
analysis, the fourth to mines and mining in general, the fifth to copper 
mines in particular, the sixth to copper smelting, and the seventh to 
the alloys of copper used or useful in the arts. The chemical com- 
pounds of the metal are given, therefore, in two forms, first as they 
arc produced or reduced in the laboratory, and then as they appear 
in the great laboratory of the earth-crust in three of the four classes 
of copper ores, native copper constituting a first class by itself. The 
other three classes are the oxides and chlorides, the compounds with 
sulphur, selenium, arsenic, and antimony, and the numerous and he- 
terogeneous compounds of copper with the remaining elements. It is 
curious to see how almost exactly sulphur and oxygen replace each 
other in their alliance with copper; normal copper glance being 79*8 
Cu + 20-2 S, and 79*86 Cu-t 20-13 0 being normal black oxide. In 
a geological point of view, the most important ore of copper is the 
pyrites or double sulphuret of iron and copper, 34-47 Cu -f- 30-48 Fe 
-f 35-05 S-Cu2 S + Fe 2 S 3 . This mixed -with the red oxide forms the 
ore described on page 275. 

The analysis and assay of copper ore are fully treated in 52 pages. 
Chapter third contains 50 pages on general mining, in which the author 
states and illustrates his views of the formation of mineral veins, and 
evidently leans to the theory of lateral secretion. The fourth chapter 
describes the geographical distribution of copper ores ; first, in the old 
world and South America, and then more elaborately in the Lake Su- 
perior region, the Mississippi Valley region, and the region of the 
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Atlantic States, after the arrangement of Whitney. Twenty pages 
are devoted to these three regions. The table on page 241, brings 
the yield of the East Cliff mines down to 1855, and the dividends 
of the Company to 1856. The table on 249 brings down the yield of the 
Minnesota also to 1855, and we notice that this is about the limit 
of statistical information, as to time, in this section. Every mine opened 
at that date is mentioned and described more or less in detail. The 
Silurian ores of Wisconsin and Missouri deserve and receive but a 
slight mention. Dr. Piggot then begins at Maine, and descends the 
Atlantic seaboard to Georgia, noticing chiefly the copper lodes of Vir- 
ginia and Eastern Tennessee, and ending with the copper mines of the 
New Red Sandstone of New Jersey and Pennsylvania. In some cases 
the statistics come forward to 1857, and important modifications of the 
first opinions formed of some of these exhibitions of copper are shown 
by subsequent experimental work to be necessary. We point to the 
Manasses gap mine as a warning, how needful a proper examination 
and method of attacking a vein is, to justify proceedings upon even 
the best chemical analysis of hand specimens. Veins lately discovered 
in the same neighborhood, and with even a finer show of copper than 
the Manasses gap outcrop made, will lead to the same results unless 
due care be taken to insure preliminary knowledge of the ground. 

The fifth chapter on smelting copper, gives in great detail (from 
Muspratt) the English process pursued at Swansea, with cuts of fur- 
naces and descriptions of the ten successive operations. Then the patent 
processes of Napier, Brankart, Rivot k Phillips, Davies, Birkmyre, De 
Sussex, Low, &c, with the objections to them ; the French method 
pursued at Chessy, near Lyons; and finally, the smelting of the Mans- 
field copper schists in Germany, with pictures of the apparatus. 

The last chapter on the practical alloys, and the Appendix of tables 
of statistics, are of considerable interest to the general reader, and 
advance the statistics of the production of Cornwall to 1857. L. 



The Iron Manufacturer 8 Guide to the Furnaces, Forges, and Rolling 
Mills of the United States, with discussions of Iron as a Chemical 
element, an American ore, and<a manufactured article, in Com- 
merce and in History. By J. P. Lesley, Secretary of the Ameri- 
can Iron Association, and published by the authority of the same, 
with maps and plates. New York: John Wiley. London: Milner 
& Co., 1859. 8vo., pp. 772. 

As indicated by its title, and more fully in its preface, this work is 
intended as a manual of important information to every one concerned 
in the manufacture or use of iron. It divides itself naturally into two 
parts. First, a directory intended to give the location and general 
statistics of all iron works in the United States and Canada, classified 
as furnaces, forges, and rolling mills. This portion, which has re- 
quired great labor and perseverance in acquiring the information thus 
communicated, occupies 262 pages, and is illustrated by four maps ; 
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two of which are very good specimens of the new process of photo- 
graphy as applied to lithography. This valuable mass of information 
for every one in any way concerned in the use of iron, is due to the 
enterprise of the American Iron Association, a company which has 
done much valuable service to the arts and industry of our country, 
and deserves the encouragement of every American. The second part 
of the book consists of a practical treatise upon iron, and its ores. 
The treatise on iron as a chemical clement will be found to be a very 
carefully elaborated digest of almost every thing of value which has 
been written upon iron, since its great importance has been recognised. 
The account of the ores is divided into chapters on the primary ores, 
the brown haematite, the fossil ore, the carbonates, and the bog ore ; 
and under each head are given the principal localities, the mode in 
which tho ore lies, and its gangues ; the theory of its occurrence, the 
modes of working it, and the results of these various methods so far 
as they can be reached. This portion will be found of great interest 
not only to the practical iron worker, but to every one who takes an 
interest in the natural history of our country, and especially to the 
geologist and mineralogist. 

The third and fourth divisions have been pressed out by want of 
space, and will form the subject of a subsequent publication. They 
include the discussion of iron as an American manufacture, and in 
American history. Some twenty pages are, however, occupied with 
the statistics of the manufacture as collected by the Association, and 
the results are, as far as possible, digested in tables which give much 
valuable information upon this, the most important branch of our manu- 
factures. 

It is not our intention now to discuss the peculiar theories of Mr. 
Lesley, or of the authors whom he quotes with approbation — but to 
express our high approbation of the intelligence, zeal, and persever- 
ance which are indicated in the preparation of this work, and to re- 
commend it, and the subjects of which it treats, and the Association 
under whose auspices it is published, to the familiar attention of our 
readers. ED. 



Conservatory Journal ; devoted to establishing a Massachusetts Con- 
servatory of Arts, Science, and Historical Relics. 

The gentlemen of Boston who feel an interest in the education and 
elevation of the people, have determined to establish in their city an 
institution similar to the Zoological Garden of London, and the Jardin 
des Plantes of Paris. The newspaper whose title we give above, is 
devoted to the furtherance of this object, and undoubtedly in a city so 
famous for the liberality and public spirit of its citizens, their efforts 
will be successful. Such a project has been smouldering in our city 
for years, but is not likely ever to rise above an eremacausis. We 
hope our neighbors will show us the way, and compel us to follow. 

F. 
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For the Journal of the Franklin Institute. 

Steam and its Condensation. By {Thomas Prosser, C. E. 

("Continued from Vol. xxxvii. page 365.) 
CHAPTER VIII. 

Comparative Remits of Experiments made April 28M and May Zd, 
1859, with otlier Experiments and Remarks thereon. 

This Chapter is devoted to Results and their concomitants. And, 

First. To the actual cost (in coal) of production of steam from wa- 
ter at 100° C. The grate and recipient heating surfaces, and the rela- 
tive weights of coal employed. 

Secondly. To the surface required for its condensation. 

Thirdly. To its abstract practical value, irrespective of the means 
employed to make it available as a motor. If no one dreams of hold- 
ing the minter responsible for the misuse of his manual coinage, why 
should another minter be held responsible for the misuse of his men- 
tal coinage ? Enough for me to produce the steam and condense it 
economically, leaving to the mechanical engineer the responsibility of 
its application. 

Steam has a fixed mercantile value, even as gold has, but it is far 
more liable to abuse ; for all know the value of the latter, but few 
know any thing about the former as an article of merchandize. 

Hence, I take no account (except incidentally) of the mere fact, 
that the steam in these experiments was actually used in a steam 
engine in the usual manner ; but I must not omit the fact, that after 
having been so used, it entered the condensing apparatus perfectly 
dry, showing beyond all doubt, not only that there had been no prim- 
ing, that no vesicular water had gone over with the steam; but also, 

Vol. XXXVIIL— Thied Sebie8.-No, 2^-Acouet, 1859. 7 
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that there bad been no condensation in the cylinder. When this has 
been done, all has been accomplished, which, in an economical point 
of view, superheating the steam admits of, although the advocates of 
the separate superheating ignore the fact, excepting the late Dr. 
Haycraft, who formerly belonged to that ultramontane party, but 
whose imitators do not appear to have attained one rational idea on 
the subject. 

I shall institute, a comparison with my own, of the evaporative effects 
of two other boilers made and manned for the purpose, and shall show 
as conclusively as the case admits of, that no such immunity from 
priming, or going over of vesicular water with the steam, can be claim- 
ed for them, and therefore in comparing those boilers with mine, after 
making due allowance for the additional total heat in my steam as well 
as for its superheat, both of which operate equally in preventing con- 
densation in the cylinder, my boiler is still compared with them at an 
unknown disadvantage, because it is impossible to divine how much 
unconverted water went over with their steam. 

The proof offered is universal experience, which confesses that all 
ordinary boilers prime more or less, or carry over vesicular water 
with the steam. This point is too important to be passed over without 
further inquiry. Watt never knew what became of much more than 
half of the water which his boiler got rid of, at least he could only 
account for about that quantity as steam. The boilers of H. B. M. 
Stoamer, the "Bee," took 1080 ft»s. of water from a tank, but only 
580 lbs.* were ever accounted for per indicator. The Manchester 
engineers, too, with the same system, have recently got out of their 
boilers 12*25 lbs. of water for 1 pound of coal consumed. But the Ad- 
miralty engineers who were sent to examine into the matter, although 
they were " witnesses" who saw sights of 11-05, 10*97, and even 12-44 
ft>8.f of water evaporated by 1 pound of coal, cruelly close their Re- 
port by observing that they " had some doubts as to the dependence 
that might be placed on the feed apparatus for the boiler, with refer- 
ence to the exact quantity actually entering the boiler as measured 
to the feed apparatus and registered by the meter. Priming of the 
boilers was evidenced in an especial manner on the first and second 
day's experiments ; it was not constant, but intermittent. Owing to 
these circumstances, we cannot place so much dependence on the ac- 
curacy of the results of the experiments as could be wished." J 

A very mild way, indeed, of intimating that the experiments were 
really of no value whatever, because the palm for evaporation mast 
necessarily be given to the boiler which primed most. 

What, then, are we to say to the reported evaporation of 15 pounds 
of water with one pound of coal ? Not, certainly, that it is impossible ; 
but it may just as well be made 20 or even 30 by improving the prim- 
ing of the boiler ; not that any of the ordinary multitubular ones are 
deficient in that qualification, by no means, but it is desirable to know 
how far it may be carried with a pensive public, so that we may as- 

• Th« Indicator and Pjrnamomot«r hy Main k Brown, papp 31. 

i CUil Engineer and ArehiUot'i Journal, April. 18, r >9, page 122. 

; S« Mr.Wwood'i remarks, Alao Journal Franklin Institute, Vol. Xxriii, (3d Sort**,) page 202. 
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certain, not merely which feather broke the (humbug) camel's back, 
but the wretch who put it there. One would think, that a locomotive 
of five hundred horse power* would do the job ; but no, it won't, that 
has been tried and failed — make it camels then ! ! ! 

Is it not singular, that, of all the experiments made on the evapo- 
ration of water, there is not one recorded which shows, that any pre- 
caution had been taken against the water escaping, unconverted, with 
the steam ? Few, indeed, take the trouble of recording any thing but 
the mere results, and for this you have only their bare word, which, 
in this matter-of-fact-age, is not of much account. 

1st Report, 1844. 

In the elaborate Report on the " evaporative power 1 of coals, made 
by Prof. W. R. Johnson, in 1844, by order of the Secretary of the 
U. S. Navy, the boiler employed was 30 feet long and 42 inches diame- 
ter, set in brick-work, with a furnace underneath it at one end, so as 
to expose 130 feet superficial to the action of the fire. Two 10-inch 
return flues containing 157 feet superficial within the boiler, brought 
back the products of combustion to the front over the furnace, from 
whence they escaped into the chimney stack, having been exposed to 
287 feet superficial, of heating surface. But, by causing the gases again 
to traverse twice the length of the boiler, 90-5 ft. superficial more sur- 
face was obtainable, making 377*5 ft. superficial. 

The grate had an area of 16-25 ft. ==(5 x 3-25ft.) being as 1 to 17-66, 
and 1 to 23*23 of the recipient heating surface, according as to whe- 
ther the one or the other of the above described methods was adopted. 
The grate also admitted of a reduction so as to make the proportion 
as 1 to 33*18 and 1 to 36*68 respectively. The grate bars were f-inch 
thick and £-inch apart. The consumption of fuel per foot of grate 
surface did not exceed 8 pounds per hour, and the pressure of the 
steam was less than 7 pounds per square inch above the atmosphere. 

The highest evaporative effect with one pound of coal was 10-7 lbs. 
of water from 212° F., the whole steam from which was thrown into 
the chimney, as well as the products of combustion from a small fur- 
nace, to improve the draft. 

2d Report, 1848. 

In the no less elaborate experiments on the " Coals suited to the 
Steam Marine," by Sir Henry de la Beeche and Dr. Lyon Playfair, 
in 1848, by order of the British Admiralty, the highest evaporative 
effect from one pound of coal was 10*75 of water from 212° F., but 
the steam was allowed to escape without note or comment into the 
open air. 

The boiler employed was set in brick-work. It was 12 feet long and 
48 inches in diameter, with an internal flue 30 inches in diameter, at 
one end of which the furnace was placed ; from thence the products of 
combustion passed to the other end, and returned alongside the boiler 
on the outside thereof to the front again, where they descended and 
passed under the bottom of the boiler to the chimney, after having 
operated upon 197*5 ft. superficial of recipient heating surface. 

• Got up on tho •uppottltion that the nUvun pressure in the cylinder is the same as that In the hoil«r,aiid 
'SQurins the "bUst," and buck pressure which it cause* on the pinton. 
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The grate was 2*5 ft. X 2 ft., giving an area of 5 ft. The grate bars 
were f-inch thick and }-inch apart. The grate surface was therefore 
as 1 to 39*5 feet of the recipient heating surface in the boiler. 

The evaporation was about 80 lbs. of water to 1 foot of grate sur- 
face, which does not differ materially from the American experiments. 

3d, My Boiler, 1859. 

Now, my boiler differs in every conceivable respect from the two 
before described, for it has no grate properly so-called, but a hollow 
water-slab pierced with holes and short tubes expanded therein. The 
furnace is 17 inches square, and consequently has an area of 2 feet, 
on each foot of which, 16 lbs. of coal per hour was consumed, being 
about double the amount consumed on those before referred to, while 
the recipient water-heating surface is 100 feet superficial, with an ad- 
ditional 50 feet of steam superheating surface. This large superheating 
surface adds but little to the elasticity of the steam, but greatly to its 
safety, for inasmuch as the great immobility of steam, as well as of 
other gases, prevent rapid absorption of heat by them, a large surface 
is required, because limited to a low temperature on account of the 
danger attendant upon the reverse in the rapid corrosion of the boiler. 

My boiler is of the upright multitubular kind, with tubular water 
leg furnace, hollow slab, and annular generator. 

The condensing apparatus is of the slabannular kind, as shown by 
the colored plate attached to Chapter I, and with the boiler, has been 
examined by a Board of Engineers appointed by the Secretary of the 
United States Navy. The same Board have, as I understand, many 
reports to make on boilers and surface condensers* besides mine, which 
may thus cause some delay, and therefore I have thought proper, 
without anticipating their report on mine, to synoptisize a few of the 
facts elicited by those experiments, and principally such as will enable 
me to compare the " evaporative power" of my boiler with those before 
mentioned. 

My boiler, be it remembered, has been in constant use more than 
two years, and on the trials did nothing but its ordinary every day 
work, while the others were new ones, I presume, and were certainly kept 
in special order for their work, and had philosophers to direct the firing. 

The modus operandi adopted in the experiments will be understood 
by a reference to the colored plate before referred to, and the follow- 
ingobservations. 

[But previous to making them, I may be permitted to observe, that 
the tank method, or any other by means of which the water can be cor- 
rectly measured into the boiler under examination, is the only correct 
preliminary to the obtaining of correct results, because, whatever may 
escape by steam leakage is just as much "evaporative effect " as that 
which is collected. Nay, even the water leakage of the boiler is so too, 
provided the heat from it dries it up and does not permit its collection. 

• Why are not thene report*, accompanied a* they generally are, with correct drawings of the apparatus 
publiob.sl by the Secretary of the Nary? Some of them are inralnable. I may ray, from the little that la 
known of them, that they are probably the moat inraluable reports which our Qorernnvnt ia iu pow*rion 
of on any one subject Will not some of oar Senator* call them up, and redeem theae ln»aJuable papers 
from oblivion? 
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The main condenser was known to be much larger than necessary, 
inasmuch as the water flowing through it unchecked, would reduce the 
temperature so low as entirely to remove any pressure (above that of 
the atmosphere) in the exhaust steam pipe. 

As no steam of any account would, under these circumstances, come 
from the bottom connexion of the main condenser with the reservoir, 
to interfere with the collection of the water of condensation therein, a 
cock was put into the reservoir at the same time that every other com- 
munication was cut oft*.] 

The steam being allowed to leave the boiler and pass through the 
engine, deposited any oil, water, and any other substance heavier than 
steam in the "dirt trap." (Note.— The "dirt trap" varied a little 
from the one shown as the steam first struck an oblique plate forming 
one side of it, and had to ascend vertically before entering the con- 
donsing apparatus, thus rendering it impossible for anything but pure 
steam to obtain access thereto,) while the clean steam passed on be- 
coming condensed in the main condenser, filled the reservoir below it 
up to the cock before mentioned. The water level in the boiler being 
noted, state of the fire, weight of coal to be supplied from, steam pres- 
sure and temperature of steam and water in boiler, temperature of feed 
water, and other observations amounting in all to about seventeen 
were taken every fifteen minutes. 

We commenced to draw off the water of condensation from the "reser- 
voirs" into a measure holding 8 lbs. of water, and poured its contents, 
when full, into a funnel fitted for the purpose of conveying the water 
to the feed pump, a mark being made for each 8 lbs. poured in under 
the strictest supervision. 

Whenever the water-line in the boiler got lower than the level fixed 
upon, cold water was added to bring it up. Where this additional 
water went to was a matter of surprise, for not a particle of steam 
could be discovered leaking from the boiler, but as the supply required 
increased with the boiler pressure, it may bo that the principal escape 
was there. There are, however, several connexions where a slight 
escape of steam was visible under a pressure of 210 lbs., at which 
sometimes the boiler blew off in consequenoe of stoppages ; boiler water 
will waste very rapidly, although scarcely perceptible to the eye or 
ear. There was a little water overflow at the feed pump, but of no 
collectable amount. Blowing through the cylinder twice every fifteen 
minutes in taking indicator cards, would, 1 am sure, waste more than 
all the water which escaped from this source. The presumed greatest 
source of water escape on the first day was the suction pipe of the 
feed pump, which was under a pressure of only 8 to 4 feet of water; 
that was remedied, but the deficiency of water was increased on the 
next day, showing that the leakage was somewhere else, for it increased 
with the increase of pressure. The boiler stands upon four legs, is 
clear all around it, and admits of thorough examination. These are 
the reasons why I claim that all the water which entered the boiler 
was evaporated in effect by the action of the fuel consumed. 

7« 
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Prosser's Patent Boiler and Condenser. 

Synopsis of the performance of the boiler and condenser, while under 
charge of a Board of United States Engineers appointed by the Hon. 
Isaac Toucey, Secretary of the Navy, and consisting of B. F. Isher- 
wood, Esq., senior member of the Board, and late Chief Engineer of 
the war steamer "San Jacinto" J. W. King, Esq., Chief Engineer of 
the Brooklyn Navy Yard, and Win. E. Everett, Esq., late Chief Engi- 
neer of the war steamer "Niagara." 

These trials of the boiler and condenser were continued during six 
days, occupying eight consecutive hours of each day, but this synopsis 
embraces only the two last of those days, and will doubtless be found 
to agree with the Report of the Board when forthcoming, so far at 
least as they may be comparable with each other. 

8YXOPSIB. 

Average* of observations taken every fifteen minutes. 




Manometer* used wow made by the Novelty Works. 
Temperature of the atmosphere from 70° to b0° Fah. 

Coal consumed per hour on each foot of grate surface in 
Load on safety vnlve of boiler per square inch, 
Total pressure of steam iu boiler " 
Superheat of the steam In the boiler aboTO the 



Lowest total pressure in the steam chest per square inch, 
Highest " of the exhaust steam " 



Initial pressure of unbalanced 



in the cylinder, 



ft. 
c. 
d. 
s. 



Weight of water collected from strain condensed after passing into the 
condensing apparatus per pound of coal commuted, . 

Weight of water collected front strain condensed before entering con- 
den*ln>: apparatus fin dirt trap), 

Weight of water added to keep up the water level in boilor '* 

Weight of water evaporated per pound of coal 

Temperature of exhaust steam in heater cistern, 

water previous to entering the 
" by passing through the heater, 

entering the boiler, . 



; KV U-OHATIOW. 

Centigrade Thermometers made expressly for the pnrposw by 
Weight of water forced into the boiler by the levd pump ittm 
last day lost), 



UiP C. to 176° by one pound of coal 
a* above, .... 
tt of water evaporated from 86-06 C. to 183-6° by one pound of 
coal as above, .... 



i above 100° C.— 
i 100°C (— 84 6V, . 
(-86W), 

Superheat of .iff am above the water reduced to Its equivalent in pro- 
portion to its specific heat, 

Total beat in steam at 176° C above that at 110° C, 
« « 183-0° C. « " . 

** absorbed from the combustion of the fuel, . 

Divided by 637° gives coefficient of the real evaporative efliset, 



100°C.] 





Steam 
Full hxpand 
prwaurc 2 7-i*th 
j times. 




April 29. 


May 3. 


lbs. 

« 
r . 


16 
160 
146 

17° 


10 
210 
167 
41*° 


lbs. 

«4 


51 
16 


118-7 
lo-4 


M 


36 


1023 


a 


10-019 


OS928 


M 
t( 


•012 

-750 


none. 


(( 


10-7al 


10e67 


F. 


212 36° 


213-64° 


sj 
it 


122-° 
62-3 


14K° 

3*>-8 


« 


1843 


18tl-8 


lbs. 


2700 


2432 


M 


266 


224 


(( 


10781 




M 




10-867 


c. 

M 
M 


637 ° 
16-4 


637-° 
1404 


M 

il 
it 


8- 

19*86 


23- 
22-44 


M 


580-26 


696-6 




1-0806 
10-781 


11108 
10-847 


lbs. 


1106 


1*00 
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Notes on the foregoing Synopsis. 

a. Superheating tho steam and its effect*. 

These quotations are the best approximations attainable. The thermometers could not 
be put exactly into either the water or the steam of the boiler, and un allowance is there- 
fore made to bring the temperature up to correspond with the pressure. 

If this steam was not pure, where are we to obtain it ? Surely not from the test boilers, 
either American or English, which I have described, unless indeed we are prepared to 
back, the gross insinuation, that the tables used to show the relative volumes of steam 
and water may possibly be wrong to the extent of even "one-half"* 

The increased amount of superheat in the steam ou the last day, may be accounted 
for by the fact, that the smoke lubes and passages were thoroughly swept out the day 
before, whereas, ou the first day's trial they had not been Bwept for two weeks. 

Superheating the steam is one of the main objects of the boiler arrangement, at the 
same time it is believed to be tho lightest, strongest, and most effective steam (real steam) 
generator ever produced. This is the boiler referred loin this Journal,^ and with which 
I challenged any boiler in tho United States to compete. It has now been more than two 
years in constant use; it is not in the least impaired, and is fully adequate to the burst- 
ing of any other boiler in existence that I know of. 

.Nearly all tubular boilers are known to prune badly. That is their greatest fault, and 
yet, we hud the evaporalive effect of boilers tested in such a manner as to induce the 
belief that pruning was a desirable qualification, und those boilers which primed the most 
are usually extolled as evaporating the most. 

The water being measured from a tank and pumped into the boiler, tho sooner it was 
got out again through the cylinder, the better for the character of the boiler. 

The remedy lor priming is undoubtedly superheating the steam. There is no priming 
wheu that is properly effected. 

b. It is not so much the water that goes into the boiler which is of any importance, 
but the ileum which can be caught uncundznstd after it has left the cylinder that wo 
want to know about, for that is the steam, and that only, which has done the work. Of 
course.it is not possible with a jet condenser to ascertain this, and the only alternative 
is to measure it by the indicator. 

The system which I here recommend is entirely trustworthy, for, between the cylinder 
and the condenser, with tho means of separating the steam from the water, from what- 
ever source the latter may be derived, there cau be no possible source of error unless it 
be against the boiler, because, even if the condenser is leaky, the pressure on the inside 
of it being greater than on the outside, the condensed steam will be blown out rather 
than the coudensing water drawn in. 

To this test for evaporation my boiler has been subjected, and it is not too much to 
say, that there are many boilers of fair repute which will not furnish steam of equal effi- 
cacy with double the amount of fuel. 

This water is from pure steam beyond all cavil. It is the first time to my knowledge, 
that the test of collecting the steam alone and condensing it, has ever been applied to 
the verification of the tank system of measuring the water before enteriug the boiler. I 
think it much more accurate than the indicator method. 

The experiments were undertaken to test the boiler and condenser, and not the steam 
engine ; the latter was merely made use of as a medium to pass tho steam from the boiler, 
but was not indispensable or even necessary, except as furnishing the power necessary 
to pump back the water of condensation into the boiler. 

To submit to the arbitration of the indicator, is to add all its faults and deficiencies to 
those of the engine, boiler, and condenser, whatever they may be, which the boys would 
call 14 going it blind." 

It may be as fair for one as another of tho same breed of boiler and condenser, but 
who puts his full-blooded courser to pull against a cart horse 1 My boiler produces unde- 
niably pure and superheated steam; use it and let me have it back to condense and return 
to the boiler again as pure as the mountain dew. But what have I to do with the want 
of skill in the user of it, or with any fanciful mode which may be adopted of testing its 
powerl 

Even if the steam engine and the indicator were both perfect, there can be no benefit 

derived from their use, as mere measures of the weight of steam passed, for we obtain 

the absolute stsatn condensed into water to weigh and to measure as we please; all the 

loss is against the boiler, there can be no other error. No other system admits of this 

• Indicator and Dynamometer by Main k Brown, f age &L 
f VoL xjtxlT, (3d bories,; p-*<* »l and »i. 
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absolute certainty, nor, indeed, of any approach towards it, and hence the imperfect 
instrument* which are indispensable to the testing of their power, only insures error in 
this case where truth is much more easily obtained by other means. 

For, where a pound of stenm has any fixed value, and we are sure that we get it. we 
are in possession of a fixed standard, with which no other can compare for accuracy. 

c This shows, that the superheat of 17° F. to steam of 145 lbs. total pressure, is 
nearly sufficient to prevent the appearance of water in the " dirt trap" and therefore 
for all practical purposes we may consider that 10 lbs. of steam may be calculated upon 
from 1 lb. of coal, of a quality usable, with as much certainty as a permanently elastic 
fluid, for it is quite obvious that there need be no condensation in the cylinder. 

Now let it be insisted upon, that the question of the pressure of the steam is compa- 
ratively an important one; it is the weight that we want to be sure about, and having 
got that, a considerable difference of opinion about the pressure will not materially affect 
results; only allow that it is steam of the quality represented, and then, whether its elas- 
ticity is represented by 95 or 100 lbs. to the square inch, will make comparatively but little 
difference in the result of a calculation of its power, for within any reasonable limits the 
product of the pressure multiplied by the volume will show little variation, for what is 
gained in pressure will be nearly lost in volume. 

(L The difference in these quantities is doubtless owing to the increased tension of 
the steam causing more steam leakage somewhere, and if within the boiler, then to the 
improvement of the draft, and much cheaper than by the blast-pipe. But the leakage 
is a mystery nevertheless, for if a boiler like this one leaks almost imperceptibly from 7*8 
to 8*6 per cent., what must ordinary boilers leak 1 There is a well-grounded suspicion 
that steam boilers leak far more than is generally imagined, even when not a drop 
of water is visible. This alone seems to account for the large quantity of recuperative 
supply, which every boiler connected with a surface condenser is reported to require, 
and may also relieve the boiler of the " Bee" of a portion of the obloquy attached to it. 

e. Even this amount exceeds any well authenticated real evaporative effect ever pro- 
duced by any boiler, in ordinary working and without priming, and yet we have to add 
several items to it, before it is fairly placed for comparison with the two boilers before 
mentioned, to wit: the deficient temperature of the feed water, the increase of heat (su- 
perheat) in the steam beyond its normal amount, and also the additional total heat in 
the high pressure 6 team which was produced. These two last items effectually prevent 
condensation in the cylinder, and therefore supersede the necessity of superheating the 
steam by a separate apparatus, or of surrounding the cylinder with a steam jacket, for it 
accomplishes their work in a far more economical manner, with entire safety, efficiency, 
and convenience. 

f. It has already been explained, that these temperatures were kept down, for the 
pnrposc of conveniently withdrawing the water of condensation. .This occasioned con- 
siderable reduction in tho temperature of the feed water, which in the ordinary way of 
working is actually 200° F., and although it may be increased, the conviction now is, 
that a higher temperature is not desirable at present, for when working thus, the exhaust 
steam has sufficient tension to go over into the still and produce distilled water of twice 
the weight of fuel consumed, which is deemed sufficient for any emergency. 

(To be Continued.) 



Imbricating Railway Brakes.* 

According to an invention patented for a correspondent by Mr. John- 
son, it is proposed to use, in connexion with any suitable lubricating 
apparatus, a capillary pad or cushion composed of wool, cotton, or other 
suitable material, and combined with a metallic conducting spout, which 
is pressed against the underside of the enlargement or shoulder of tbe 
journal of the axle or shaft. This pad sucks up the excess of oil which 
always collects at that point, and causes it to return either to the ele- 
vator or reservoir, so that there will be no waste of oil beyond a few 
drops occasionally. The pad should always be placed above the level 
of the oil, so that it will remain in a comparatively dry state. 

•From tbe London Mining Journal No. 1236. 
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For the Journal of the Franklin InstituU. 

Experiments made by order of the Navy Department to Determine the 
Relative Advantages and Disadvantages of the Horizontal Fire 
Tube y and of the Martin Vertical Water Tube Boiler on board the 
U. 8. Steam Frigate ''San Jacinto." 

When the U. S. Steam Frigate " San Jacinto" returned to New 
York from her late three years' cruise in the East Indies and the China 
Sea, a survey was held on her old flue boilers, and their condition was 
found to be such that it was deemed judicious to replace them with 
new tubular ones. A convenient opportunity was thus furnished to 
make a test of the comparative evaporative efficiency of the two com- 
petitive kinds of tubular boiler, and the vessel was accordingly fitted 
by the Navy Department with one horizontal fire tube boiler and one 
vertical water tube boiler; they have recently been experimented with 
by a Board of Chief Engineers, whose report is given below. It will 
be interesting to preface that report with a short description of the 
old boilers in order that the results of the change may be correctly 
appreciated. 

The old boilers were three in number and of copper. They were of 
the double return drop flue type, and were placed in the vessel side 
by side with one chimney in common at the end opposite the furnaces. 
The fire room was 8} feet wide and extended athwartship. 

Length of each boiler, • • 25 feet 6 inches. 

Breadth » . . 9 9 «• 

Height M (exclusive of steam chimney,) 10 14 6 M 
Number of furnncca in each boiler, , 2. 

Width of each furnace, . . 4 - 2 J '* 

Length of fire grates, . . 7 44 9 44 

Total grate surface in the three boilers, 197-8 square feeU 

" heating " " . 5250- 
Aggregate croae area of the upper row of flues in 3 boilers, 35-133 " 

M 44 middle 44 " 33008 44 

it .< i ower .< 32146 « 

Cross area of the chimney, . . 34-039 44 

Height of the chimney above the grate bars, 55 feet. 

Capacity of steam room in the three boilers, 2440 cu. ft. 

Weight of the three boilers without chimney and grate bars, 213,256 lbs. 
Weight of water in the three boilers at 12 inches above 

flues, and at 250° Fahr., . 121,200 44 

With these boilers during the last three years' cruize of the vessel 
in the East Indies and China Sea, there was obtained the following 
mean results, namely : — 

Number of pounds of Pennsylvania anthracite consumed per hour, 21 15-00 

* 4 41 M 44 per *q. ft. of grate, 10 69 

Waste in ashes, clinker, and fine cool, . . 25 per centum. 

Pounds of water evaporated per pound of anthracite from tcm. of 100° F., 6 00 

" 44 " combustible " 44 8 00 

The economic evaporation by the new horizontal fire tube boiler, 
according to the experiments referred to, exceeds the above by 11J 
per centum, making the comparison by weight of combustible ; and by 
11£ per centum if it be made by weight of coal : while the evaporation 
by the vertical water tubo boiler exceeds it by 31 £ per centum per 
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unit of weight of combustible; and by 29| per centum per unit of 
weight of coal. 

By the change of boilers the ship carries in the same space as ori- 
ginally allotted to the machinery and fuel, 40 tons more coal, increas- 
ing the quantity from 320 to 360 tons. 

The aggregate weight of the original boilers and water was 149 T 3 (J 
tons ; with the present boilers this weight is 115j 7 g tons. 

It will be perceived that while with the present boilers, the aggre- 
gate weight of boilers, water, and fuel exceeds the aggregate weight 
of the original boilers, water, and fuel by only 6g tons, the time that 
the vessel can steam at the rate of 175 geographical miles per twenty- 
four hours, has been increased from 14 to 18 days. 

The original boilers were about eight years old, and the middle and 
lower return flues and their connexions, comprising about two-thirds 
of the total heating surface, were covered during the whole cruize with 
old scale varying from T ' 8 to J inch thick. This surface was inaccessi- 
ble for scaling, and from the condition of the scams it would have been 
injudicious to have attempted it. No new scale was formed during the 
cruize, as the surface condenser operated satisfactorily. 

Navy Yard, New York, June 24, 1859. 
Hon. Isaac Toucey, Secretary of the Navy, 

Sir : — In obedience to your order of May 17th, 1859, the under- 
signed have experimented with the vertical water tube and the hori- 
zontal fire tube boilers on board the U. S. Steamer " San Jacinto,** 
in the manner and for the purpose therein directed : and have the honor 
to submit the details of the experiments and their results in the fol- 
lowing REPORT. 

Before giving an account of the manner of conducting the experi- 
ments, and the data obtained — it will be satisfactory to preface it with 
the following brief description of the boilers and engines employed. 

Boilers. — The two boilers had precisely tho same shell, both as re- 
gards form and dimensions. Also, the furnaces, ash-pits, doors, and 
Bmoke connexions were precisely alike, and the grate bars were cast 
from the same pattern. The minimum calorimeter or area for draft 
through the tubes was likewise the same in both boilers ; the firegrate 
surface employed was of the same area ; and both boilers delivered in 
common into one smoke pipe, placed at the centre of their length, and 
immediately over the fire room. The boilers were situated in the ves- 
sel face to face, with a fire room Sh feet wide between them, and ex- 
tending in the direction of the vessel's length. 

As regards dimensions, the only difference between the boilers was 
in the heating surface, which was considerably the greatest with the 
vertical water tube boiler. 

As regards design, the only difference botween the boilers was in 
the arrangement of the tubes, which in one, was according to the type 
known as the English tubular or the horizontal fire tube boiler ; while 
in the other, it was according to the patent of Chief Engineer, Daniel 
B. Martin, U. S. N., and is of the vertical water tube type. 
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In both boilers the relative positions of tubes and furnaces are the 
same, the tubes being placed immediately over the furnaces ; and in 
both boilers the tubes occupy sensibly the same space, namely : a 
length of 7 feet, a breadth of 3 feet, and a height with the horizontal 
fire tubes of 37 inohes, and with the vertical water tubes of 33 inches ; 
but this difference of 4 inches is compensated by the greater distance 
between the tubes and furnace crown indispensably necessary with the 
latter. 

The comparative dimensions and weights of the boilers will be found 
in the following Table : 

Dimensions and Weights of Boilers. 





English 


Martin's 




horixontal 


vertical 




fire tube 


water tubo 




boiler. 


boiler. 


Width of boiler (fore and aft direction of the vessel,) in feet 






end inches, . . . . . 


21 9 


21 3 


Length of boiler (athwartships) at furnaces in ft. and ins., 
" 44 44 extreme 44 44 


10 6 


10 6 


11 6 


11 6 


Height of boiler exclusive of steam chimney in ft. and ins., 


11 3 


11 3 


" inclusive 44 " 44 


13 3 


13 3 


Number of furnaces, . ... . 


6 


6 


Width of fire grate in each furnace in feet, 
Length 44 44 . 


3 


3 


6 


6 


Aggregate area of fire grate surface in square feet, 


108 


108 


Heating surface in the six furnaces, in square feet, 


289-20 


289-20 


44 44 back amoke connexion, 44 


159-36 


119-36 


44 44 front 44 44 


136-40 


106-40 


44 44 tubes measured on their exterior cir- 






cumference in square feet, 


2282-67 


2332-64 


44 44 tubes measured on their interior cir- 






cumference in square feet, 


2078-92 


211100 


44 44 sides, tops, and bottoms of the tube 






boxes in square feet, 




447-65 


Total heating surface, the tube surface being measured on 






the exterior circumference iu square feet, 


2867-63 


3295-25 


Total heating surface, the tube surface being measured on 






the interior circumference in square feet, . 


2663-88 


3073-61 


Number of brass lubes, • . . 


-114 


1620 


External diameter of the tubes in inches. 


3 


2 


Internal 44 44 ... 


2-732 


1-810 


Length, in inches of the tubes, extreme, . • 


84} 


33 


Thickness of metal of the tubes in inches, . . 


01 34 


0-095 


Weight of the tubes in pounds, 

Calorimeter or area for direct draft through the tubes in 


10115 


9856 


) 16-854 C 


16-889 front 


square feet, ..... 


5 16-854 I 


2 1-555 back. 


Diameter of smoke pipe in feet and inches, 


6 4 


6 4 


Height 44 44 44 above fire grate, 
8team room measured from nine inches above top of tubes 


51 6 


51 6 






in cubic feet, ..... 


735 


776 


Weight of water in boiler at 250° Fahr., measured from 9 
inches above top of tubes in pounds, . 






46600 


39200 


Weight of boiler exclusive of water, grate bars, and valves, 






but inclusive of tubes in pounds, . . 
Length occupied by the tubes in each boiler in inches, 


864 1 2 


86860 


84} 


844 


Height 44 44 44 


87 


39 


Space between crown of furnace and bottom of tubes in 






inches, . • • • . 


7 


9 
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Engine*. — The engines are geared, and the cylinder valves are of 
the usual double poppet kind. The steam is cut off bv the steam valve 
with the adjustable arrangement patented by Allen &> Wells. The two 
cylinders are connected upon the driving shaft at right angles to each 
other ; and they have in common one surface condenser constructed 
according to the patent of J. P. Pirsson. 

The following are the dimensions required to be known in connex- 
ion with the experiments, namely: — 

Diameter of the forward cylinder, . . 70} inches. 

allcr " . . 70| " 

8troke of piston of both engine*, . . 4 feet. 

Aggregate area of both pistons, • 7752 eq. ins. 
Space displacement of the pistons of both engines per stroke, 2 16*33 cu. feet. 
Space comprised between pistons and cut off valves at one 

end of both cylinders, . . 9*61 " 
Total apace filled with steam of the final cylinder pressure, 

per stroke of both pistons, . . 225-94 " 

Mode of Conducting Experiment*. — The experiments were made to 
determine the relative evaporative efficiencies of the two boilers under 
the conditions of actual practice on board marine steamers. For this 
purpose a short experiment would be valueless from the impossibility 
of knowing whether the condition of the fires was exactly the same at 
the commencement and at the end — from the inequality in firing — from 
the different proportions of refuse found even in different shovelfulls from 
the same heap of coals — from fluctuations in the draft — from the losses 
by cleaning the furnaces — and from the different quantities of air in pro- 
portion to fuel admitted at different times. It was, therefore, considered 
necessary that the experiments with each boiler should continue uninter- 
ruptedly four days or ninety-six hours. The weight of water evapo- 
rated was to be ascertained from the steam pressure in the cylinder at 
the end of the stroke of piston as given by the indicator. The cost of 
this evaporation was the weight of combustible consumed ; by combus- 
tible is meant the remainder of the coal after deducting the refuse 
withdrawn from the furnaces as ashes, clinker, and fine coal. 

The evaporation as thus determined, though relatively correct, is 
not absolutely so ; because it is exclusive of the steam condensed in 
the boiler, in the steam pipes, in the cylinders, &c, and of the loss of 
heat by priming and leakage ; but on the other hand* the evaporation 
measured by water in a tank previous to its entering the boiler would 
also be incorrect from the loss by priming and from leakage. The tank 
measurement gives too great an evaporation, the indicator measurement 
too small a one ; but the latter is the most useful practically, because 
the most convenient and habitually employed ; in effect, it is only com- 
parative results that could be obtained in either case, and they are 
all that are practically needed. 

Tho experiments were conducted in precisely the same manner with 
both boilers, and as follows, namely : At the commencement no ac- 
count was taken of the coal required to raise steam, or of the tempera- 
ture of the water in the boilers ; but after steam was raised to 22 lbs. 
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per square inch pressure above the atmosphere, the level of the water 
in the boilers was noted, the condition of the fires estimated as nearly 
as possible by the eye, and the engines started. At the end of each 
experiment, the water in the boiler and the condition of the fires were 
left as at tho commencement. The experiments with both boilers were 
begun and ended at mid-day, and continued uninterruptedly ninety- 
six hours. During that time, the boiler steam pressure and the vacuum 
in the condenser by barometer gauges were noted every fifteen min- 
utes, and at tho close of each hour there was recorded for that hour 
the mean steam pressure, vacuum, temperature of engine and fire- 
rooms, of the salt and fresh water hot-wells, and of the injection water; 
also the weight of coal thrown into the furnaces, and the weight of 
dry refuse in ashes, clinkers, and fine coal withdrawn. Each hour an 
indicator double diagram was taken from both cylinders, and from the 
mean of the final pressures as given by these diagrams the evaporation 
was calculated. Owing to excessive condensation in the cylinders and 
the continual discharge by their relief valves of the resulting fresh 
water, the surface condenser gave a deficit of one-sixth, that is to say, it 
returned to the boiler as distilled water, five-sixths of the steam leaving 
it. At the commencement of each experiment the boiler was filled with 
sea water, and at the expiration of every hour the saturation was record- 
ed, and also the number of inches in depth of water blown off to main- 
tain it at 1 J times the natural concentration. Every pound of the coal 
and refuse was carefully weighed by a steelyard. The number of double 
strokes made by the piston was taken by a self-registering counter. 
The indicators were excellent instruments, and every precaution was 
taken to insure exact similarity of circumstance with both boilers. The 
cut-offs set to cut off the steam in the cylinders at T 4 0 8 ff of the stroke 
of piston from the commencement, were secured to prevent accidental 
alteration. The throttle (a butterfly valve) was kept unchanged at two 
holes open, eight holes being wide open. The same fireman fired both 
boilers and the same assistant engineers directed them. 

The experiments were first made on the horizontal fire tube boiler; 
they were begun at noon on the 10th of June, and after being com- 
pleted, the steam was shut off from it and let on from the vertical water 
tube boiler without stopping the engines. The piston and cylinder 
valves of both engines on being tried at the termination of the experi- 
ments, noon Juno 18th, exhibited no sensible amount of leakage. 

The coal used was hard Pennsylvania anthracite of very indifferent 
quality, giving for a mean with slow combustion and careful firing, the 
excessive amount of over 25 per centum of dry refuse. 

In the following Table will be found the complete data and results 
of the experiments: 

Vol. XXXVII.— Third Series.— No. 2.— Auqcet, 1859. 8 
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Duration of the experiment* in consecutive hour*, 

Total number of double strokes of pistons made bj the en- 
gines per counter, .... 

Mean number of double strokes of pistons made per miuute 
by engines, ..... 

Mean pressure of steam in boiler in pounds per square inch 
above atmosphere, .... 

Mean vacuum in condenser in inches of mercury, per baro- 
meter gauge, .... 

Total number of pounds of anthracite consumed, • 

" M refuse in ashes, clinkers, and 

fine coal, . . 
" " combustible consumed, 

Per centum of the anthracite in refuse, 

Mean pressure above zero, per indicator, in pounds per sq. 
inch, of the steam in cylinders at commencement of 
stroke, ..... 

Mean pressure above zero, per indicator, in pounds per sq. 
inch, of the steam in cylinders at point of cutting off, 

Mean pressure above zero, per indicator, in pounds per eq. 
inch, of tho steam at end of stroke of piston, 

Mean gross effective pressure on pistons in pounds per sq. 
inch, per indicator, .... 

Mean back pressure above zero against pistons in pounds 
per square inch, per indicator, . . . 

Mean gross horse power developed by the engines, 

Mean number of pounds of anthracite consumed per hour, 

(I it tt it 

per square foot of grate, 

Mean temperature in degrees Fah. of the engine room, 

" 44 44 on deck, . . 

44 44 44 of the fire room, 

44 " 44 salt water hot-well, 

« «. fre . a 

'* " 44 injection water, 

Total number of pounds of water blown out of boiler to 

keep the saturation at — . 

V 32 

RESULTS. 

Number of pounds of water evaporated from feed water tem- 
perature of 100° Fah., calculated from the steam pres- 
sure in cylinder at end of stroke, 

Number of pounds of water evaporated from feed water tem- 
perature of 100° Fah., due to the weight of boiler 
water blown off, .... 

Total number of pounds of water evaporated from feed water 
temperature of 100° Fah., 

Pounds of water evaporated from feed water temperature of 
100° Fah. by one pound of anthracite, 

Pounds of water evaporated from feed water temperature of 
100° Fah. by one pound of combustible, 



English 
horizontal 
fire tube 
boiler. 


Murtin's 
vertical 
water tube 

boiler. 


96 


96 


62618 


64196 


10-854 


11145 


10-43 1 


11-41 


21-48 
10043600 


20 80 
9251200 


24908-00 

75528-00 
21-80 


24178-00 
68334-00 
2614 


19-44 


10-40 


16-40 


17-20 


nil 

9*11 


9-50 


918 


9-63 


5-50 
187-25 
1046-21 


5-75 
201-696 
963-67 


9-687 

96 

61 

99 
100 
100 

62 


6-923 
106 

74 
112 
102 
100 

65 


68424 


123144 


663629-007 


705468-426 






671813-455 


720325-914 


6-689 


7-786 


8-895 


10-541 



Comparative advantages and disadvantages. — We are directed by 
your order to report to the Department the relative advantages and 
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disadvantages of the two kinds of boiler as regards space occupied, 
weight, cost, accessibility for cleaning and repairs, durability, evapo- 
rative efficiency, and the relative quantities of steam that can be fur- 
nished in equal times. 

1st, As regards space. — In the particular specimens experimented 
on, the space occupied by both types of boiler was equal ; but not so 
the area of contained heating surface. If the proper measure of that 
surface be, as we think it is, the extent exposed to the reception of 
heat from the products of combustion, then the heating surface in the 
vertical water tube boiler exceeded that in the horizontal fire tube 
boiler by nearly 23f per centum of the latter. If, however, it be mea- 
sured by the extent from which water is evaporated, then the supe- 
riority will still remain with the vertical water tube boiler but reduced 
to 7 J per centum. 

2d, As regards the weights of the two boilers. — By referring to the 
table of their dimensions and weights, it will be seen that in this 
respect tho experimental boilers were nearly equal, the horizontal fire 
tube having a slight advantage in lightness ; but if the aggregate 
weight of boiler and contained water at a steaming level be compared, 
then the vertical water tube has a superiority of nearly 5£ per centum 
over its competitor. 

3d, Cost. — In this particular the horizontal fire tube boiler is slightly 
the cheapest, but the difference is unimportant. 

4th, Accessibility for cleaning and repairs. — For the removal of scale 
or any insoluble sediment on the water surfaces of the tubes, the ver- 
tical water tube boiler has a decisive superiority, from the complete and 
easy manner in which the entire of those surfaces can be reached by 
a scaling tool and cleaned mechanically. With the horizontal fire 
tube boiler, this operation is very tedious and difficult, and at the best 
is only partial. It may, indeed, be said, that the whole of the hori- 
zontal tubes cannot be scaled without the removal of a portion of them; 
and from the fact of their becoming more and more coated with scale 
as their ago increases, their evaporative efficiency will be continuously 
impaired to the extent of the loss of heat thus intercepted. On tho 
other hand, the horizontal fire tubes are much more easily and com- 
pletely swept of soot and deposit from the furnaces ; they are also more 
easily plugged when leaking. Furthermore, they are only about one- 
fourth the number of the vertical water tubes, and the liability to leak- 
age is correspondingly lessened, but this liablity is so trifling as to be 
of no value in a practical estimate. The remaining portions of both 
boilers are equally accessible for cleaning and repairs. 

5th, Durability. — We havo no data on which to base an opinion in 
this respect, but we believe both boilers to be about equal. 

Gth, Evaporative efficiency. — The relative evaporative efficiency as 
given by tho experiments, applies rigorously only to the particular spe- 
cimens of the types of boiler employed, with their peculiarities of pro- 
portion, and undor tho conditions of the trials. Under other conditions, 
and with other proportions, the relative evaporative efficiency would 
doubtless be different, and in direction as determined by better or worse 
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proportions, and by conditions more or less favorable for one kind of 
boiler over the other. The proportions given to both boilers in the 
present case, however, are such as are now generally approved in prac- 
tice. 

With these proportions, and under the actual conditions of the trials, 
the evaporative efficiency of the vertical water tube boiler exceeds that 
of the horizontal fire tube by 18£ per centum of the evaporation of the 
latter, making the comparison by weight of combustible consumed ; 
and by 16? per centum if the comparison be made by weight of coal 
consumed ; the former is, of course, the proper result. 

7th, Relative quantities of steam that can be furnished in equal 
times by the two boilers. — In this respect the superiority remains with 
the horizontal fire tube boiler in which the combustion of the fuel can 
be forced to a considerably greater extent than in the vertical water 
tube boiler. The additional steam, however, thus obtained, will be at 
a greater jvro rata cost of coal ; but we have no data to determine 
either the increased quantity or its increased cost. 

Finally, in view of the much greater evaporative efficiency of the 
vertical water tube boiler, and of the facility and completeness with 
which it may be scaled — the two qualities of paramount importance 
with marine boilers — we would express our decided opinion that its 
superiority over the horizontal fire tube boiler is so strongly marked 
as to unquestionably entitle it to the preference. 

TVe have the honor to be, sir, with great respect, 

Your obedient servants, 

B. F. Isherwood, Wm. E. Everett, 
James W. King, John Faron, 

Chief Engineers, XI. S. K 



On the Relative Values of Coke and Coal in Locomotive Engines.* 

By Benjamin Fotiieroill. 

Having attonded a meeting in the Society's rooms, on 2d December, 
1857, and taken part in the discussion relating to the use of coke and 
coal in tho furnaces of steam engine boilers, I then undertook to lay 
before its members the results of a series of experiments which I had 
made with coke and coal in locomotive engines in corroboration of the 
truth of my assertions : 

First, That coal was decidedly superior to coke in respect to heating 
power, and consequently more economical. 

Second, That a plentiful supply of steam could be generated by the 
use of coal for working engines at high velocities and for drawing heavy 
trains. 

Third, The capabilities of coal-burning engines for consuming their 
own smoke : and, 

• From tho Jour, of the Society of ArU, No 339. 
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Fourth, The increased durability of fire-boxes and tubes when coal 

was used. 

On that occasion I stated, that my experiments had been conducted 
upon the London and South Western Railway, and were made, at the 
request of the directors, to ascertain the value of an invention which 
had been patented by their Locomotive Superintendent, Mr. Joseph 
Beattio. This contrivance will be readily understood by referring to the 
drawings on the walls, where the fire-box is shown in section, divided 
transversely into two compartments by an inclined water space mid- 
feather or diaphragm, and a dependent water space hanging from the 
roof. Both compartments are arched over with fire tiles at narrow in- 
tervals apart. The boiler is constructed with a combustion chamber, 
extending to about one-half its length, and it has a vertical mid-feather 
or diaphragm in the centre running parallel with its sides. The other 
half is supplied with tubes in the ordinary manner. The object of this 
contrivance is to increase the amount of direct heating surface and to 
diminish the indirect or tube surface, whilst the combustion chamber 
affords sufficient space for the introduction of a series of fire tiles, for 
the purpose of retaining a portion of the heat given off from the com- 
bustion of the gases in the fire-box, and for diffusing the unconsumed 
carbon as well as effecting a complete mixture of the air with the gases, 
and thereby producing a mass of flame which is brought in contact 
with the direct heating surface of the combustion chamber before it 
enters the tubes, at the same time preventing practically such an es- 
cape of smoke from the chimney as could be deemed a nuisance. 

The back or first furnace is the most actively worked, the second 
being intended to carry incandescent fuel. The ash pans are furnished 
with dampers for the admission of air when necessary; and this is also 
admitted through the small apertures in the fire doors and through 
hollow stays in the fire-box. 

In addition to the mechanical contrivances referred to, Mr. Beattie 
has another of considerable importance for using a portion of the ex- 
haust steam for heating the feed water before it enters the boiler, and 
as I have tried both his contrivances for this desirable object, I need 
only refer to the one represented on the drawing, which shows the 
pipes for conveying the water and steam to the tank under the foot- 
plate of the engine, from which the feed-pumps receive their supply. 
The water is received on to a perforated plate in this tank, and in its 
descent comes in contact with and condenses the steam, and thereby 
becomes heated ; the supply of water is regulated by the ball-tap or 
valve, and the steam is admitted or shut off whenever the engine driver 
has occasion to supply or shut off the feed-water to the boiler. 

In the course of my first series of experiments, I have used the 
feed-water supplied by Mr. Beattic's apparatus, at a temperature of 
196°. 

I may here observe that I was anxious to obtain an analysis of the 
fuel used by the London and South Western Kail way Company, and 
the more so as I found they manufactured their own coke from " Barn- 
say's Coking Coal" (Newcastle), which is of a superior quality; and 

8* 
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as it was desirable to ascertain, as far as possible, whether the coke or 
the coals which were supplied to me contained the greatest amount of 
sulphur, I sent samples of each to Mr. Dugald Campbell, Analytical 
Chemist to the Brompton Hospital, and he, after a careful examina 
tion, furnished me with the following statement, viz: — 

"The samples I received were four in number, and marked as followi: — 

No. 1. — Ramsay's coking coal. 
No. 2.— Coke. 

No. 3. — Llanguathog Merthyr, shipped Swansea, Neath, and Cardiff. 
No^4 Griff coal. 

"No. 1. — Ramsay's Cokino Coal — Is of a jet sparkling appearance, and is broken 
op without much difficulty by the fingers into rather thick layer*, between most of which 
are thin plates of iron pyrites, which, I may state, is a compound of iron and sulphur, 
in the proportion of one of the former to two of the latter. When the coal is reduced 
to a very fine powder — in which state it is required for analysis — its jet black appear- 
ance gives place to a considerable brown tint, which indicates it to be of a bituminous 
character. 

" This coal is rather above the usual density of Newcastle coal, being 1279, water 
taken as 1000. 
"The analysis in 100 parts is as follows :— 



Carbon, 


• 


85-57 


Hydrogen, 


• < 


. 6-68 


Oxygen, 


• 


307 


Nitrogen, 




. 1-48 


Sulphur, . 




1*46 


Moisture, 


. < 


. 0-74 


Ash, . 


• 


2-00 






10000 



"The calorific value of a substance is generally estimated in two ways; firstly, by 
calculating from its ultimate analysis what qnantity of water a known weight of the 
fuel would evaporate from 212° Fah. ; and, secondly, by ascertaining how much oxide 
of lead is capable of being reduced to the metallic state by a known quantity of the fuel. 

"These experiments when conducted upon the different specimens of fuel under pre- 
cisely similar circumstances, which has been the case in this instance, give results ex- 
tremely useful for comparing the economic value of the fuel. By such means, 1 lb. of 
No. 1 Ramsay's coking coal was found to be capable of evaporating 15-18 lbs. of water 
from a temperature of 212° Fah., and 1 lb. of reducing 34-99 lbs. of metallic lead from 
the oxide. 

"No. 2.— Cokb mads from Ramsay's Cokivo Coal. — The specimen I received of this 
substance was a thin column, which, from its appearance, must have occupied a space 
from the top to the bottom of the coke in tho coking furnace. An average sample waa 
selected from this for examination, and the results obtained were as follows : — 

" Density of coke 1055, water being 1000. The analysis in 100 parts, 

Carbon, . . . 86*91 

Hydrogen, . . .1-32 

Oxygen, . . . 0-10 

Nitrogen, , . . 0-80 

Sulphur, . . . 1-94 

Moisture, . . .1-28 

Ash, . . . 7-65 

100 00 



« One pound of this coke is capable of evaporating from 212° Fah. 12-78 lbs. of water; 
and 1 lb., of reducing from the oxide of lead 31-35 lbs. of metallic lead. 
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«* No. 3. — Llanguathog Mbhthyr. — This coal has a bright sparkling appearance, 
resembling to some extent (No. 1) Ramsay's conl ; but it is rather more dense, and npt 
so easily broken; when broken, however, the layers are not so thick, and between them 
no iron pyrites are visible, but thin plates of silicato of lime are occasionally noticed. 

M Density of coal 1333 ; water 1000. The analysis in 100 parts, 



Carbon, . 




■ 




• 


89-16 


Hydrogen/ 


• 




« 




. 406 


Oxygen, 










1-65 


Nitrogon, 


• 




• 




. 1-21 


Sulphur, . 




• 




• 


1-39 


Moisture, 


• 




« 


r 


. 0-67 


Ash, 




• 




• 


1-86 












10000 



" One pound of this coal is capable of evaporating from 212° Fah., 14-74 lbs. of water, 
and 1 lb. of reducing from the oxide of lead 34*74 lbs. of metallic lead. 

" No. 4. — -Griff' Coal. — This is a coal of a dull appearance, denso and hard, with 
a concoidal fracture, different from either of the other two coals. 
Density of coal 1341 ; water 1000. The analysis in 100 parts. 



Carbon, . . . 66*21 

Hydrogen, . • . 4*09 

Oxygen, •. . . 11*07 

Nitrogen, . . . 1*13 

8ulphur, . . . 1*01 

Moisture, . . . 9*23 

Ash, . . . 7-26 



100-00 



" One pound of this coal is capable of evaporating from 212° Fah. 9-8 lbs. of water, 
and 1 lb. of reducing from the oxide of lead 25*14 lbs. of metallic lead. 



"Table of Fobbgoikg Rkscltb:— 





No. 1. 
Ramsay's 
Coking Coal. 


No. 2. 
Coke from 
Ramsay's 
Coking Coal. 


No. 3. 
Llanguathog 
Merthyr 
Coal. 


No. 4. 
GruTCoal. 


Density, 


1*279 


1*055 


1-333 


1*341 


Carbon, . 
Hydrogen, . 
Oxygen, 
Nitrogen, . 
Sulphur, 
Moisture, . 
Ash, . . 


85-57 
6-68 
3*07 
1-48 
1*46 
0*74 
200 


86-91 
1*32 
010 
0 80 
1*94 
1*28 
7*65 


89*16 
4 06 
1*65 
1*21 
1*39 
0*67 
1-86 


66-21 
409 

11*07 
113 
101 
9*23 
7-26 




10000 


100*00 


10000 


100-00 


Poundsof water ' 
which 1 Ib.offuel 
would evaporate f 
from 212° Fah., , 

Pounds of lead J 
reduced by 1 lb. > 
of fuel. J 


15-18 
34*99 


12-78 ' 
31*35 


14*74 
34*74 


9*8 
2514 



"In glancing at the above table, the first thing that arrests the attention is the pro- 
portion of sulphur being greater in the coke than in the coal from which it was made, 
and by nearly half a per cent. 
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" It appears from my analysts that, although in coking coal there may he a notable 
loss, in the per centage of carbon, hydrogen, oxygen, and nitrogen, in the coke, yet the 
sulphur has not only not decreased, but has actually increased in the per centage. I find 
in the coking oven that not more than one-twelfth of the sulphur goes off from the coal, 
whilst the loss of the other gases is upwards of one-third of the whole. 

" But portions of the coke may be found to contain a very much larger quantity of sul- 
phur than I found in the above specimen, and if I had selected a piece from near the top 
of the column, instead of taking an average of the whole, I should have found very much 
more than I did. 

" The pieces of coke delivered to me by your assistant, which he told me he bad taken 
from the tender of an engine in going down lo Southampton, on the 2d ultimo, gave, on 
an average, 3-62 per cent of sulphur, and some which I selected myself from the coke- 
heap at the Nine Elms station gave about 5 per cent. 

" The next peculiarity to be noticed between the coke and the coal from which it 
is made is, in the amount of ash being very much higher in the former than in the 
latter ; this is caused by an excess of iron and silica principally, and were it not for the 
increase of ash there would not be so very much difference in their healing power, dec. 
I can only account for this increase in these two substances from their bciug volatilized 
in the coking ovens, and entering into the crevices of the fuel from which the gases 
escape. 

" It is common to find large quantities of a hair-like substance adhering to the coke, 
varying in color from a light grey to black ; this is silica, with a trace of carbon and iron, 
and which has been in a state of volatilization till arrested by eoming to a cooler part of 
the coking oven, where it has condensed, and is found as I have described it. 

** No. 3. — Llinguatooo Mertoyr Coal, — You will observe, is a coal of a very supe- 
rior quality, and is nearly equal to Ramsay's coking coal in heating power, and has a 
very little less per centage of sulphur; but No. 4, 'Griff' coal, though containing less 
sulphur than either, does not possess such heating power, which is partly owing to its 
containing a large per centage of water; this water is expelled when the coal is reduced 
to a fine powder, and submitted for some time to a temperature of 212° Fah. The 
moisture in the other specimens was determined in a similar manner. 

" I may state that my experiments were repeated, and great care was bestowed to 
verify any results which appeared contrary to what should have been expected, such an 
the larger amount of ash in coke, in comparison to the coal from which it was made, 
and the larger amount of sulphur in coke than in coal, the general belief being that in 
the coking of coal most of the sulphur is driven off." 

I will now proceed to give a detailed statement as to my mode of 
procedure to ascertain the quantity of fuel consumed per trip from the 
Waterloo Station, London, to Southampton and back again, inclusive 
of the quantity used in getting up steam in the morning, and whilst 
waiting at Southampton. I personally inspected the weighing of the 
fuel in the morning, and again at Southampton, and on the return of 
the engine to Nine Elms I took an account of the coal which remained 
on the tender, and I had the 6re-box cleared out, the hot material 
cooled and riddled, and the worthless portion separated, and I allowed 
the value in good coal for the remainder. 

I commenced my experimental trips with the coal engine "Iron- 
sides," which had been constructed on Mr. Bcattie's patented plans, 
for burning coal only, and heating the feed-water, and took the 10*15 
A.M. mail train from Waterloo to Southampton, and arrived thereat 
1*5 P. M. We commenced the return journey at 3*0 P. M., and arrived 
at the Waterloo Station at 5*58 P. M., the engine having performed 
the trip in the most satisfactory manner, and without any appearance 
of smoke, except when the steam had to be got up in the morning, or 
the fires prepared for the return journey. 

The result of that day's trip will be seen by referring to the tabu- 
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lated summary opposite November 15th, where the average consump- 
tion of fuel is shown as 16-71 lbs. of coal per mile, or when reduced 
to its coke value, equal to 11*14 lbs. per mile, with an avernge load 
of 12-2 carriages per mile, traveling at an average speed of 81*25 miles 
per hour. 

I have said that the consumption of coal, when reduced to its coke 
value, was equal to 11*14 lbs. per mile; in explanation of my mean- 
ing, I beg to state experience has proved that, in order to make one 
ton of good coke suitable for locomotive engines, 1J tons of the best 
coking coal is required, and with some kinds of coking coal, l\ to 1} 
tons are necessary to produce one ton of coke. It will be evident then, 
that if the same load can be taken, at the same velocity and under the 
same circumstances in respect to weather, with equal weights of fuel, 
say with coal in engines fitted up with Mr. Beattie's patented contri- 
vance, and with coke in the ordinary class of engines, a net saving is 
effected of one-third, or 33 per cent., in fuel alone, without taking into 
consideration the incidental saving consequent on the construction of 
coke ovens, the interest on capital, the cost of their maintenance, and 
the wages of workmen employed in the manufacture of coke. 

From the tabulated summary it will be seen, that I worked the coal 
engine ** Ironsides" for three days with little variation in respect to 
the quantity of fuel consumed, that little variation arising from the 
change in the weather. I then selected the coke-burning engine "Ve- 
suvius," one of the ordinary class, and being nearest in dimensions 
and weight to the "Ironsides," and in good working order, and with 
it I took a similar train (10*15) to and from Southampton, burning 
coke only, and I adopted the same course of proceeding as on the 
former trips, but with a very different result as regards the consump- 
tion of fuel ; for, on referring to the general summary, it will be seen 
that the average load was 12*1 carriages, the average speed 30-27 
miles per hour, while the average consumption of fuel was 20-62 lbs. 
of coke per mile. On the following day I took the 44 Express" train 
with the same engine, but the results were substantially the same as 
on the previous day with the 44 mail" train. 

Having tried the 44 Vesuvius," I decided upon taking another coke- 
burning engine (the "Frome,") which was a similar class engine to the 
44 Vesuvius," in order to ascertain if there was any difference in the 
results of their working. On referring to the summary of the trip op- 
posite November 22d, it will be seen that the consumption of fuel was 
remarkably near that of the 44 Vesuvius." 

I then determined to test the capabilities of another coal-burning 
engine, the 44 Canute," and compare the results of its working the 
"Express" train with that of the 44 Vesuvius." The load was lighter, 
averaging 0*3 carriages, but the average speed attained was higher, 
being 36*76 miles per hour. The consumption of fuel was 16*71 lbs. 
of coal per mile, the coke value of which is 11*14 lbs. per mile against 
20*62 lbs. per mile consumed by the 44 Vesuvius." 

The experiments up to this period showed a decided advantage in 
the coal-burning engines, so far as regarded economy of fuel, &c, but 
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the results were not conclusive to my mind, inasmuch as the engines 
had not worked under precisely the same circumstances with respect 
to weather and uniformity of load and speed. I therefore obtained a 
sufficient number of carriages to form two trains of equal size and 
weight, and I had a quantity of materials weighed and placed in each 
of them equivalent to a load of passengers. The coal-burning engine 
" Canute," was attached to one of the trains, and the coke-burning 
engine "Vesuvius," to the other. The weight of the train, including 
engine and tender, drawn by " Canute," was 170 tons, 8cwt., and that 
drawn by "Vesuvius," 167 tons, 12 cwt. 

The trains left London and Southampton within a few minutes of 
each other, so that there could be no difference between them in re- 
spect to weather, but lest either train should run heavier than the other 
from extra friction in the axle bearings, I took a second trip on the 
following day with the engines changed from one train to the other. 
I registered the particulars of each day's trip separately, but taking 
the average of the two days working, the difference in respect to con- 
sumption of fuel will be more readily seen. 

Average Avernge consumption » . 
speed. of fuel in lbs. per mile. ^»%tX. 

"Canute," . 28.40 . Coal, 20-36 . 19 carriages. 

"Vesuvius," . 27-23 . Coko, 24-37 . 19 

Coal reduced to its coke value 13-57, which shows a clear saving of 
10*80 ft>3. per mile. 

I subsequently tested the capabilities of the coal-burning engine 
" Canute" for making sufficient steam when drawing heavy loads, and 
as this engine was rather heavier than the coke-burning engine " Ve- 
suvius," I obtained an additional number of carriages, and after they 
had been weighted, I had twenty-eight of them attached to the " Ca- 
nute," and twenty-two to the "Vesuvius," making the total weight of 
the "Canute" train 235 tons 13 cwt., and that of the "Vesuvius" 
train 189 tons G cwt. I was very desirous of testing the capabilities 
of the coal engine " Canute" for drawing a heavy load up the incline 
from Southampton to Andovcr (a distance of 22 miles) without the aid 
of a pilot engine, and for that purpose I added about 20 tons extra* 
weight to its train beyond its proportionate load. 

Early in the morning of December 19th, 1855, we proceeded to 
Southampton with the two trains, but unfortunately the water pipe at- 
tached to the lower part of the boiler in the " Canute" engine gave way, 
and the leakage therefrom became so great soon after we left South- 
ampton, that we were obliged to pump into the boiler an extra supply of 
water to compensate for the loss sustained. A reference to the regis- 
tered account of the trip on that day will show that while the " Vesu- 
vius" (coke) engine evaporated 7*13 fibs, of water by 1 ft), of fuel, the 
" Canute" (coal) engine evaporated 9-05 lbs. of water by 1 U>. of fuel. 
The amount of water, therefore, which passed from the tender of the 
" Canute" engine was greater by 1*92 or nearly 2 lbs. of water per 1 
fi>. of fuel, than that from the tender of the " Vesuvius," but notwith- 
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standing that mishap, the "Canute" generated sufficient steam to 
draw the 28 loaded carriages up the incline without any aid whatever. 

The firing, from the same cause, was increased, hut the result on the 
day's work of the two engines was still in favor of the coal-burning en- 
gine, as will be seen from the summary, and it is worthy of remark 
that when the coal is reduced to its coke value, the result is 10*30 fibs, 
per mile in favor of the coal-burning engine, " Canute." 

I have shown that the saving effected by the coal-burning engines 
with the ordinary trains, was equal on the average to 8*56 fibs, of coke 
per mile, or 10*80 fibs, of coke per mile when each engine worked un- 
der the same circumstances as to weather, &c, with equal loads ; now, 
if the former quantity, viz., 8*56 lbs. per mile be taken, the saving is 
equal to 1*348 fibs, on each trip, or at the rate of 187 £ tons per engine 
per annum, at six days work in each week ; but if the latter quantity, 
viz., 10*80 fibs, per mile bo taken, the saving is equal to 1*721 fibs, at 
each trip, or 289£ tons per engine per annum; 

The consumption of coke by the coke-burning engine " Vesuvius" 
during one of the trips referred to, was 29£ cwt., which, at 31s. Gd. 
per ton, was equal to X2 6s. 6d., whereas, the consumption of the coal- 
burning engine " Ironsides," during another of the trips, was 24f cwt., 
which, at 19 s. per ton, was equal to X 1 3 s. 6d., giving a clear sav- 
ing on the latter per trip, of £ 1 3 s. In my report to the Directors 
of the London and South Western Railway Company, I stated that if 
they had seventy engines in steam per day, and each of them was fitted 
up for burning coal, and all worked under similar circumstances to the 
" Ironsides," there would be a daily saving to the Company of £ 80 
10s., or .£483 per week of six days, or £ 25,110 per annum. 

From tho result of these interesting and important experiments, I 
trust I have succeeded in demonstrating the truth of the assertions I 
made at the meeting to which I havo referred, namely, that coal can 
be used more economically in locomotive engines than coke ; that by 
the use of coal sufficient steam can bo generated to supply locomotive 
engines when working at high velocities and when drawing heavy loads; 
and, in support of my assertion relating to the capability of coal-burn- 
ing engines, built in accordance with Mr. Beattie's patent, consuming 
their own smoke, I have to observe, that a goodly number of them are 
at work on different lines of railway, and testimonials of their efficiency 
have very frequently been given. 

(To be Continued.; 



Association for the Prevention of Steam Boiler Explosions.* 

w At the usual monthly meeting of the committee of management, held 
on Wednesday, at the office of the secretary, Mr. Henry Whitworth, 
Corporation street, Manchester, the chief inspector, Mr. H. W. Har- 
man, presented his monthly report, from which the following are ex- 
tracts : — The following is a statement of our position as regards the 
number of works and boilers under the inspection of the association, 

* from Um Load. Mining Journal, No. 1231. 
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for the month ending the 18th March, 1859 : — 630 mills and other 
works, and 1466 boilers, being an increase since the 22d ult., of 50 
mills and other works, and 139 boilers. We have also made 230 visits 
and examined 667 boilers and 500 engines. Of these, two visits have 
been special, and one boiler specially examined, also 11 internally, 
and 27 thoroughly examined : 84 diagrams have been taken from 49 
cylinders ; 8 diagrams from 4 cylinders have been special. The usual 
copies, with calculations of power, consumption of fuel, and general 
recommendations, have been forwarded to proprietors. The number 
of boilers found to be defective are as under : corrosion, 20, of which 

6 were dangerous ; fractures, 3 ; safety-valves overweighted and oth- 
erwise out of order, 31 ; pressure gauges out of order, 20 ; water 
gauges out of order, 17 ; feed apparatus out of order, 5 ; blow-off 
cocks out of order, 9, of which 1 was dangerous ; deficiency of wa- 
ter, 2 ; total 107. 10 boilers were without glass gauges ; 28 boilers 
were without blow-off cocks ; 3 boilers were without pressure-gauges ; 

7 safety valves had the spindles passed through stuffing boxes. 



Stephenson and Alder son.* 

I have waited to see whether any one would point out the fallacy of 
Stephenson's statement (Atken. No. 1633, p. 217,) that either iron or 
ice will bear a weight passing over it at a greater velocity, which it could 
not bear if it went slower ; and that " when it goes quick, the weight 
in a manner ceases." The very reverse of this is the truth, as was 
clearly established by the "Iron Commission," which was appointed 
a few years since, to inquire into the causes of the breaking down of 
the iron bridge over the Dee. And the principle so established is now 
universally acted upon throughout our railways ; the speed of the 
trains, upon approaching bridges of any considerable length, whether 
of iron or wood, is usually slackened to 8, 6, or even 4 miles an hour, 
according to circumstances ; and tho same rule, viz., of going slow, 
and not of going quick, is always observed in passing over an unsound 
part of an embankment. I was myself present at some very interest- 
ing experiments made by this Commission at the iron bridge of the 
South-Eastcrn Railway, near Epsom, in the presence of Lord Wrot- 
tesley, Sir W. Cubitt, the Astronomer ltoyal, and several others. 
Prof. Willis had contrived a very ingenious apparatus, which, fixed 
to the centre of one of the iron girders, measured and registered the 
deflection of the bridge at the passing over of any weight. An engine 
with a heavily-laden tender was then passed over the bridgo at speeds 
varying from 10 to 60 miles an hour, and it was found that the greater 
the speed the greater was the deflection of the girder. K. A. W. 

• From the London Athermum, Fob. 26, 1869. 
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List or Axkbicax Patbst* which ikbcid from Mat 17 to June 7, 1869, 

(INCLUSIVE,,) WITH ExgMPLIflCATIOXS. 

MAY 17. 

181. CoTTOS Pheaseu* ; K. H. A damn, Talladega, Alabama. 

Claim— Tli« eombi nation and arrangement of gold* rod, toggle leren, connecting rod, lever, and rack 
lever, all operating iu the raanoer act forth. 

182. Surgical SPU.ff*; David Ahl, Newville, Pennsylvania. 

Claim — A splint, made of the ingredient*, and in the manner set forth. 

183. Steacil Brush; V. R. Allen, 8t> Loui*, Miasonri. 

Claim— The mode of nuking Ihe handle of the brush in two part*, and fastening the two part* bj mean* 
of a -crew. turn--d on the wedge (which I term a w.^lge-ecntwi. which U driven through the bristles In the 
iron band, thereby w.dging (he bristle* in the band, and enabling the main handle to entirely cover the end* 
of the brittle* and band, which preveut* the handle and bristlus, when in use, fiout working through the iron 
kind hold;ng lb© bru<di together. 

184. Cur-orr Gear op Steam Rmixn ; E. R. Arnold, Providence, Rbodo Island. 

Claim — lat, The combination of an adjustable cam or sector, or it* equivalent, located on the rock shaft ; 
a stop-block, or its equivalent, and an arm, <>r it* equivalent, attached to the devices which lift the valve— the 
three so combined operating to regulate the cut-off of the steam, in it* |ui<«*»Ka Into the engine, at any desired 
point of the stroke. 2d, Tb» same, combination above specified, for the purpose of working the exhaust valve* 
of a steam engine, by means of the same rock shaft and eccentric motion with which the stoam valves aro 
ojter.ited. 

189. Varhbii Exhaust op Locomotive Emuns; Wm, S. O. Raker, Chicago, Illinois. 

Claim — The plug, arranged in combination with the shell, and with the exhaust pipe* of a double cylin- 
der steam engine, in such a manner that the exhaust of each cylinder can be varied while both are separate 
from e<ich other. 

[Th.s invention eoasista In arranging over the exhaust pipe a rotary cylindrical plug, with different sized 
o(>r ninga, which are brought to correnpond with the openings in the exhaust pipe and with the openings of 
toe pipe* leading therefrom to the chimney by means of gear wheels, which are eaeily operated from the en- 
gineer's stand, ami the whole is so arranged that the steam from the two cylinders is kept separate until it 
reaches the chimney, and that the opening of the exhaust pipe for each cylinder is raised separately.] 

188. Sfwixo Machines; Abraham Bartholf, City of New York. 

Claim — Applying the said lever to work on a fixed fulcrum. In combination with a friction clamp, which, 
though it permits the said lever to be moved by and with the needle arm or needle carrier, during a portion 
of the m ivement of the latter in either direction, for the purpose of drawing back the thread through the 
cloth, and completing the stitch, and letting it slack again to form the loop of a succeeding stitch, hold* the 
*ai<t lever in a positively stationary condition during the flint part <<f the movement of the said arm or car- 
rier in either direction, and so prevent* the thread getting slack till the needle ha* entered the cloth, ami 
prevents its being drawn up through the cloth till the heel of the shuttle baa arrived at the loop. And in 
combination with the thread-controlling lever, o|>crab'd by the needle arm or needle carrier, I claim the sta- 
tionary eye made adjustable relatively to the said 1 ver. 

187. Brxwno Machines; E. 0. Baxter, Foreston, Illinois. 

Claim— 1st, The clearer* formed of the bars, i 1, placed on the seed tube*, connected with the bar, I, and 
operated through the medium of the 1. ver, J, or tt* equivalent. 2d, The frame fitted to the axle, in connexion 
with the cams interposed between the axle and the frame, so a* to raise the frame when desired, to throw the 
seed-distributing device out of g<ar with the driving wheel. 3d. The arrangement of the frame, lever, i», 
connected with the Cranio by the rod, and the upright ou the draft-pole, for the purpose of regulating the 
depth of the furrows. 

188. AMI/JO At Lbos; Douglas Dly. Rochester, New York. 

Claim— 1st, Curving or deflecting the Jointed extremities of the bar*, so a* to bring their axes of motion 
tsv k of their line of direction. 2d, The cord and spring acting upon the part*, n and I, in the manner set 
forth. 8d, I am aware that metallic spring* have b.en employed to aim Mate the function* of the natural 
muscle*; but experience ha* proved their inadequacy, both as respects the results obtained and their dura- 
bility. I am also aw ire that india rubber or elastic cords have been used for the same purpose, and with no 
better result*, and these I do not claim— but I claim the combination of the non-elastic tendon with the india 

uuterialTand not from It* elongation and contraction. P 
180. Bewtxo Machines ; A. II. Boyd, Saco, Maine. 

Claim— The employment of lever. I, a shoe and shoe-shaft, spring, plate, and sliding bar, with an under 
feed-plate, the shoe and the feed-plate having an intermiltent,dirat^horisontal, rciprocating motion, and the 
shoe having an intermitting, direct, vertical, reciprocating motion. 

190. Apparatus por Coouxa Beer , James Boyle, Roxbury, Massachusetts. 

Claim — The combination with two or more vessels containing a series of tubes inserted In diaphragm 
plate*, so arranged a* to allow communication from the npper part of each vessel to the lower part thereof, 
and vioversa, by man* of and through the said tube* or pipe*, so arranged on either side of th» diaphragm 
as to connect the said vessels alternately at the top and bottom thereof; and of a pump or any suitable device 
for forcing beer, or any other liquid to be cool<-d down, through one set of tubes and np the other, while a 
■apply of cold water surrounding said tubes is forced in a direction opposite to that of the liquid contained 
therein. 

191. Dam Stocx; M. 8. Brooks, Chester, Connecticut. 

Claim— The arrangement and combination with a spiral or scrsw-shaped shaft of a tuba, ratchet, a* J 
•top within the socket, as described. 

Vou XXXVIIL— Thihd Sbribs^-No. Augwt, 1850. » 
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192. Plug rem Blastuo Rocu; J. D. Buckley and 8. P. Manlier, Schsghticoko, New York. 

Claim— Tbe combination of the tapered bcrow with the expauding uietuldc plug, having ledges, or other 
equivalent*, u> penetrans the ruck, aua provldui with an spenure mr ike tuse. 

1U3. Macuineky run. JIardkmino Hat Boiues; George K towperthwaite, Danbury, Connecticut. 

Claim — The method of baideuing hat bodies by means of a cradle, sustained in an inclined position, and 
haviug a tremulous movement. Amu, ibo luctbud of subjecting bat bodies to greater or Itas pressure during 
hardening, by incliu.ng the cradle of tho barOeuing ui«Uuim> to a greater or loss extent. 

1W. ttociti.No Toy ; J. A. Crandall, City of New York. 

Claim—The flat-wound springs, pole or bar, elastic string, pin or thumb-screw, or their equivalent, tn 
Combination wub the box and frame. 

1M. Maciuxe rem lJ»axTii*o Tiwt; C. L. Crowell and Iiobort Smith, Peoria, Illinois. 

Claim— The combination of tbe lever and the intermediate slide, fur the purpose of giving movement to 
the sliding jaw. 

196. Drawing Heads fob Hpinxino Machines; James E. Crowell, Chelsea, Massachusetts. 

Claim— Soconstruclint; nntl geailng the two pair* of draw. ng rollers, that each pair will draw anJ release 
the sliver or roviug, and so adow the twist to pus* and mu bock to the hist rollers. 
1W. Soap; William Dawes, Washington Couuiy, Tennessee. 

CUlm— The use of the Inured. cuts, win n combined in the proportions set forth. 

193. TUYERE; George W. Dean, Glcun's Falls, New Yoik. 

Claim— The adjustable rout nt; cliambur.d cyl.uder, arranged with the slot in tho bod-plate, and rela- 
tively Willi tbe blast pipe, to operate as set kir.li. 

lift). Cultivators; Oliver U. Dennis, Aitona, Illinois. 

Claim— The arrangement and combination of the hinged handles, hfngod side beams, n n,ond connecting 
bars, in relation to tue ccuirai boom, a, lor Uie purpose specified. 

200. Stkaw CtrmRs; J. B. Drake, Goshen, Indiana. 

Claim— The arningcm nt or tlu hinged, f »rked, fo. ding pawl frame, feeding and stop pawls, centrally 
arrang d ratchet wheel, xp.lud teed i oiler, and rUtug and tubing kmfo frame. 

201. Lam F8 ; John L Dink , Cincinnati, Ohio. 

Claim — 1 nt, A wick tut>e fur containing two or more flat wicks, one at least of which wicks isaconductor, 
said ttiue huv.ug a doubitt uhauilier, br.icu, and opening, as himuxI, so tint the huruing wick may receive the 
idl from Uie coiiuuetor, and still be five to niovo upon or against it, as it is ruhvd or lowered, to regulate ths 
burning. 2d, In couiuiuutn ,u with a slotted and p, noratod dome, and a flat wick lor burning heavy oils, an 
auxilia.y ll.it w.ck und wick tub.. 

202. Apfauatcs for Kvapooatiko Saccuabike J etas; Daniel 1. Dorfey, Croton, Ohio. 

Claim— 1st, A descending series of evaporating paus, each having a welt or depression on tbe side next 
its immediate successor in tbe range., clusnble by sluices. 2d, The armn^ement of the sluices alternately on 
the right and left of the range, when u* d in the described combination with tbe wells or depression* referred 
to. 3d, The strainer, in the deacr.bed combination w.th the claiitier, operating in the manner set forth. 

200. Water Indicator for Steam Boilers; John L. Friable, Cincinnati, Ohio. 

Claim -l«t. The d .-scribed combination and arrangement of the box, adjustable pipe, valve, sleeve, and 
sector, operating in connexion w.th ih ; float arm, for the purpose of varying tbe point or alarm from the out- 
side of the bo.l-r. 2d, The gged » ctor provided with a s gmental slot, in combination with the sliding 
sleeve, float ami, and bolt, to eu.ible the application of the alarm to any part of the boiler. 

204. Nut Cracker; Russel Frisbie, Middletown, Connecticut. 

Claim— The nut cracker, substantially as describ d. 
206. Water-wheels; Omri C. and Jarvis O. Ford, Colllnsville, Connecticut. 

Claim — The application of the reversed curved bucket* or guides, to form a reversed action centrepetal 
and centre vent turbine water-wheel, in combination with the inner and outer cut-off. 

206. Stkaw Cuttee.-,; A. W. Fox, Athens, Pennsylvania. 

Claim— li«t The Arrangement of the wheels, or th< lr equivalent. In connexion with the crank, connect- 
ing rod. ulidin^ frame, and aliuftn. by wh.ch I obtain an accelerated upward and retarded downward motion 
to the knife of a straw cutler. 2d, Th ; combination of the sliding frame, with the knif* sliding in the said 
frame, by menus, of the acton of the angular slot and roller, or thoir equivalent, by which combination of 
parts a drawing cut is given to the knife, without Interfering with th- attachment and ope rati on of the con- 
necting rod, communicating motion from a »h ift plac d crosswise to the machine. 

207. Arrangement of Ket-boark for Pianos, Ac; Alfred Oould and Cyrus Marsh, Seneca Falls, New York. 
Claim— The urranp nu nt of two, three, or more ranges of keys of the key-board, hi the manner and In 

relation to ■ ach other, substantially u.i »pecifi d. 

208. Sew iso Machine!); Joshua Gray, Medford, Massachusetts. 

Claim— The combination of the r.c'procatiug bar with Its eide inclines and upper incline, with the 
bar, stop, and a>lj nimble stop, arranged as draerilasd. 2d, In combination with the slide bar which operates 
the foeder, the beut lever, and universally adjustable cam. 

209. Wnonixo Scales: Wm. D. Gusemnti, Morgan town, Vlrgiula. 

Claim — A pendulum drum or roil t, which bus, in addition to a rolling motion, a traveling movement. 
Also, in <Minl>i nation with s rolling and traveling drum or roller, and an index, a traveling vernier or dial. 
Also, the combination of the horizontal levels of a pi Uforin scale wiih the pendulum drum a aod bands. 

210. Machine for Roasting Ooppei; Joslah D. Harrington, Rochester, New York. 

CI rim— l«t, ThJ construction and arrang<-m -nt of tho divided liaudle, whereby the crank not only serves 
to hold the tw > halved o( th - hall toge:hiT. while rotating, but alxo to lift up one-half of tbe ball when moved 
into tho position sh iwn. 2<l, My in -ihod of uniting tho two halves of a cofieo-roaster. by means of the hinge 
formjd of th • curved iaw attached to one-hall of th j ball, and passing into a slot In the second Jaw, said slot 
haviDg tho pin benea th which tho curved Juw pauses. 
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211. Mode or Atpltiso Lite* Power; Elijah Harris, Princeton, Illinois. 

Claim — The nee of a weight, a single or double lever, axle, and pivots, acting in combination with tba 
circalar plate, ratchet-cliCka, and ratchet wheel, in applying lever power to machinery. 

212. Coma Peim; Joseph Hawthorn, Thome* Co, Qeorgia. 

Claim— The combination of the acrew, the tap-block, and tho levers, with the packing caeca and their 
followers. 

213. 8ewi*o Machines ; Albert II. Hook, City of New York. 

Claim— The combination of the cam, lever, and spring, arranged a* set forth. 

214. CooEKra Stovm; Sherman S. Jewett, Buffalo. New York. 

Claim— The bricks, when cunatmcted, arranged, and supported within the stove, for the parpoe -s of an 
even, m described. 

21 i. Machine rou MA!ftTAcnnuTro Picxet Fencing; Wra. YY. Johnson, C4arksburK.li, Virginia. 

CliUm — 1st, Operating a series »f twister* by m'*an« of pulleys and cords, arrangtal ho as to give a twi*t 
and reverse twist t >lh? wire, In combination wall vibrut ng flng -ra. hollow shafts, and tension plates, or their 
equivalent*. 2d, The segmental roller, constructed of the pi we*, r r* r", for the purposes explained. 

216. Adjustable Ca.vopt for Railroad Cam; Isaic K. Jones, Cincinnati, Ohio. 

Claim— The combination or spriugs, rovers, and hinges, arranged in Ihe manner sot forth. 

217. CextriFL'uaL Qu* ; Wm. Josllu, Cleveland, Ohio, 

Claim — 1st, Arranging th-* barrel upon tho aain n shaft with cog-wheel, which is secured near the peri- 
phery of the plate, ami revolving the barrel around the wheel. 2d. The c ttiil>iu:ttion «>f the bevel aud epurr 
guar whirls with the plate and Iwrrel. 3d, Tlir arrang' inent of lb' 1 *l <l * witb the lmrul and l*'v. 1 table, for 
the pur|M<ae of elevating the bulls to the b irrel. 4th. The arrangement of the revolving h»pi»er, bottom 
plate, and cylinder, ft>r the purpose of conveying the ball* down to the barrel. 

218. Pumps; Albert It. Keolcy and James S.Jbs-k. Philadelphia, Pennsylvania. 

Claim — The combination of a aolidor valvules* osctlluting piston Willi tho peculiar shaped pist jn ch Amber, 
and with the upper and lower valves. 

219. Breast Plate axd Persfiratiox Shields; Uenry C. Lester, Brooklyn. New York. 

Claim— The combination of th arm-pit shields or protectors and breast pads, substantially as described. 

220. Railroad Frogs; David D. Lewis, Tarn aqua, Pennsylvania. 

Claim — The steel point dovetail d to the l»ody of the frog, in cnmbinntlon with the tread-plate and the 
block, when the said tread-plate overlaps and is riveted to the said point, and when the block is of such a 
tapering or wedge-shaped form thuL during th • pmce»s of riveting it and the tr ad-plate to thu body of the 
frog, the said block may serve the purpose of driving tho point tight up into ita socket. 

221. Vextilatcio Hats; Arthur Maglunis, Philadelphia, Pennsylvania. 

Claim — The combination of the port <ratrd hat l**ly. tho perforated sweat leather, and the Intervening 
corrugated bund, when said band ia provid d with corrugation upon ita two aldca, and uuulo plain and smooth 
on its rear and front. 

222. Filterxr asp PritiriER; Robert A. Maingny, IHittsville, Pennsylvania. 

Claim — 1st, Th" combination of the lime wabT h<>pr«*r, agitator, turbine, and hogshead. 2d, The com- 
bi nation of the alkali keg. hoffhwids. and turbine, ad, Th« arrangciueut and c anbinatkiu of the purifying 
aud tillering hogsheads, Hit Hug tu.k, turbines, puriher, and alkali keg* or hosiers. 

[The mine water of coal regions is found, by analysis, to be strongly Impregnated with carbonic acid, sul- 
phuric acid, large quantities of aiiun. and tailphuU* of iron. Tlr-se pro|wrlie«. us may be well known, render 
it very d structive to steam boilers and other apparatuses u-vd al<out mines. The oljjcct of thi* invention is to 
deprive the water of these destructive properties, aud at the same time niter it ho tint it will l>e useful for 
mechanical and domestic purposes. The nature, of the Improvement consists in a |>ecnhar nrrang ment of a 
aeries of purifying and filtering hogsheads, a largo filtering tank or reservoir, a aeries of purifying kegs or hop- 
pers, and a aeries of turbines.] 

223. A.>Ti-r*icTi0Ji Scpport roa the Backs op Rudders; Allsrt n. Manchester, Providence, Rhod" Island. 

Claim — Supporting the ruddnr from In hind by means of a b-icker or brace rising from the deck, or at- 
tached above it, having rollers in Its faco, cun*trucu-d us described. 

224. O u Retort*; Alfred Marsh, Detroit, Michigan. 

CUim— The employment of the aecondary lid, for the purposes set forth, when the same ta arranged and 
connected with the feed pipe. 

225. Cum position for EMEav Sticxs a to vV heels; Thomas J. May all, Roxbnry, Maaajuchitsetta. 

Claim— The composition for the manufacture of em ry wheels, sticks, and t"ola, of more or leas flexible 
nature, formed of gutta-percha or India rubber, aud sulphur, emery, and olive oil. 

228. Machine for Sawijiq. Beveled Surface*; John McDiarmld, Brooklyn, Nuw York. 

Claim — The employment of the oscillating frame, in combination with the centre wheel, central flanch, 
and saw or cutters, constructed in the mauner described. 

227. Metallic Seals; Charles A. McKvoy, Richmond, Virginia. 

Claim — The use of a paper label, or ita equivalent, in combination with a metallic aeai. 

228. 8BEMS0 Macuises; Charles Messenger, Warren. Ohio. 

Claim— The lever, b, arm, c, levers, e, and spring, in combination with a combined seeding machine and 
ground roller. Also, the studs, rode, and abift, in combination with the cams, when used in connexion with 
the seeding machine Mid ground roller cooibin -d. 

229. Screw Excavator; Richard Montgomery, City of New York. 

Claim — let. Making the cylinder, which encloses th" screw. In a conical firm, for the purpose of render- 
ing the iisrent and discharge of the earth more free and perfect. 2d, Supporting the cyllnd r awl acrew by 
means of the hinged frame. 3d. Driving th • cylinder and screws by means of the glaring, airvmnvl rm de- 
scribed. 4th, 8up;sjrtlng and adjusting the Tront of th* excavator by means of the friction ring and chain or 
rope. 5th, The curved awingJug aUndard or derrick for elevating the front end of the excavator without 
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iinfastcning the chain, when desired, 6th, The combination of the cyllndor and screw with the swinging frame, 

230. Extension Ladder ; Joel Hoolton, Boston, Massachuxetu. 

Claim — The Improved extension ladder hose carrier, constructed with a aeries of aingte ladder ban, con- 
nected together and provided with pins or handles, and having not only an extension line and sheaves con- 
nected with and arranged in them (the aaid bare), aa explained, but a sup|>orting platform and (tnide braces, 
arranged at the upper part of the upper bar. Also, the combination and arrangetneut of the wuler conduit 
or boae pipe director and iu guiding lines with the extension ladder. 

'231. Metal Drills; Jacob Murphy, Half Moon, Pennsylvania. 

Claim — The shoulders on the drill, in combination with the braces and ptn npon the sliding frame. 

233. Machine tor Rolling awn Measuring Cotton Bagging; Thomas II. Murphy, New Orleans, L uisiana. 

Claim— The combination for simult ineouily rolling and measuring bagging, consisting of an adjustable 
gnid - bar. sliding shaft, fitting intounvi-r, the wlndi.isa and cord, ailjustnblc pressure roller, carrying cam, 
lever, indicating a heel, arm, pawl, and spring. 

233. Macules for Hushing Cork; Jacob Naeber, North Orange, New Jersey. 

Claim— The reel proc.it log troughs, one or more, prov.ded with plucers, in connexion with the toothed 
plates or stripping combs, and with or without the reUin.ng plate. 

234. Metallic Frames fob Window Bunds i Charles Necr, Albany, New York. 

Claim— -Constructing frames for blinds of sheet metal, bent in a V firm, and connected together as speci- 
fied. Also, the beat or folded strips, provided with holes receiving Uu ends or tenons of the stats. 
236. Mop Handle; H. and J. 8. B Norton, Farmlngton, Maine. 

Chum— Attaching the mop cloth or yarn to the handle and to a slide fitted on the handle. 

236. Manufacture or Bricks; Nelson Parmeter, 0 miner, Massachusetts. 

Claim— A fire-proof brick or lining. composed of the above named ingredients, In the proportions set forth. 

237. Swhal Door Bolt; Charles Page, West Merid«u, Connecticut. 

Claim — Passing the pin which moves the bolt through the door, and permanently fixing to the project- 
Ing extremity thereof a s. guienuil plate, so as to overlay the fixed symbol plate, and communicate the de- 
sired intelligence. 

238. Machine for Planing and Shaving Ice; II. D J. Pratt, Washington City, D. C. 

Claim— The machine or implement for cutting or reducing ice to sni ill part clea, as deacribed. the same 
consisting of the arrangement in a hopper or suitable sire and shape of rotating cutters, with or without a 
prewst-r. 

230. Ccltitators; Asa Preston, Cnionvllle, Ohio. 

Claim — The construction of a combined plough cultivator, having the several parts so arranged thnttbey 
CRD be easily attached or detached when said plough has the hinged win^s, mould-board, bars, and blades, ar- 
ranged as set forth. 

240. Water-wheels; Beuben Rich, Albion, New York. 

Claim— Constructing the pen-stock, dadoed joiuts, and bolts, in combination with gates, and centre scroll 
plate, and wheel, constructed in the manner r|x*ifled. 

241. WaTEB-whrru; Sylvanus Richardson, Jericho, Vermont. 

Claim The float with hinges, as idmwti at point marked a, and the spiral or curved form of the lower 

part of the float, as shown at points marked b, combined with the exteiisiou downwards or the case below I ha 
scroll case, and with draft tube. 

242. Wasbino Machine; John R. Rogers, Sacramento, Wisconsin. 

CUlm — The combination in cylinder of the diagonal slats with the two heads of the cylinder, when said 
heads are provided with holes of'such a shnpe and form that lh> y will colli ct and force the water in, and 
empty it at alternate ends or the cylinder, as the direction or iu revolutions are changed. 

243. Wairr-whrel; Timothy Rose, Cortland t villa, New York. 

Claim— Forming the buckets of four parts, arranged or disposed relatively with each other, the bub, and 
annular plate, and with a scroll, specitieally as described. 

(This is an Improvement on that class of water-wheels which rotate in a horizontal plane, and are acted 
upon and propelhd both by tlx: iuiDaUing and i evicting lorce of the water as it passes through the wheel.] 

244. Cast Iron Grinding Mills; Johu Russell, Troy, New York. 

Claim— 1st, The combination of the breaker and internally armed hopper with the upper grinder and 
lower grinder, for the puqaiee of feeding into the mill and grinding large substances, such as corn on the cob. 
2d, Making the armed portion of the hopja-r of separate ting* provided wilh internal projections, and ar- 
langed and secured together Iu the tnill.it* set forth, "d, Makmjj the lower guilder of separate toothed tings, 
arranged and secured together upon the supporting plate. 4th. Miking the upja-r grind, for se|iaratc toothed 
rings, arranged and secured together in and to the supporting plate. 

245. Sxxawo Machines; Thomas Short, Danville, Illinois. 

Chum— The swinging frame, when provided with a seed-dlstribntitig device actuated by a wheel and cut- 
ting furrow shares, and fitted within a mounted frame. 

246. Refinino Iron in the Hearth of a Blast Furnace; Christian Shunk, Canton. Ohio. 

CUlm— The employment of an auxiliary tuyere ripe within the hearth of the common blast furnace, 
when charged with molteu iron, at such an angle as that the Mast of air entering the iron may strike the 
circular wall or the hearth, as nearly as |»**ihlc. at a tangent to IN circumference, so as to ranse the blast of 
air to |mss round in the m< tal. giving the whole mass iu the hearth a spiral motion immediately before the 
tapping of the furnace for the manufacture of pig In n from the ore 

247. Sew MO Machines; James C. Spi ncer, Phelpa, New York. 

Claim— The c< instruction of a f.x der and ncrdle Iwr In one piece or connected together, and the combina- 
tion of the eccentric and pin with Ihe needle bar, by means of the. slot. 
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2X8. II\rtwi>o MAcniNtS; Wm. 8. Stetson, Baltimore, Maryland. 

Claim— 1st. Connecting the finger bur to the frame of the machine by means of the raddle and ita sup- 
port. 2d, In com bin ition with the saddle, the swiveling guide and swiveling lever. 3d, Throwing the cutters 
in and out or gear by means or a shifting bar. 

249. Haetbsti.no Machines; W. S. Steteon and R. F. Maynard. Baltimore, Maryland. 

Claim — 1st, The doulile binge Joiut at tlit eud or the linger bar, consisting of the binge, shaft, collar, and 
brace. 2d. The compound conn, cling rod. 3d. So constructing or forming the upper part of the obtuse an^le. 
iron t <oth bar a no" tiie base or the finger or tooth, that said base shall b^ar upon two plain faces of the said 
anRle iron, in the m inner set forth. 

2&>. Foot Power Machine; Fredirick 8. 8toddnrd, Litchfield, Connecticut. 

CJ »!m— 1st, A two-throw crank, operated by one pitman, in combination with a lever and spring, or their 
•qolv dents. 2d, Tin? m<»de or attaching the spring to the f.H>t-plece to operate on the pitman crunk, in con- 
nexion with tbo set-screws for adjusting ami reversing the motion. 

251. Potato Plaster; J. C Stoddard, Wore -stcr, Massachusetts. 

Claim— 1st. Tho combination or the aouipouml cam, hooked lever, and sliding croaahead, with cutter 
attached. 2d. Arranging th ■ plough-shares and covering shares on parallel rock shafts, so tliat a lateral and 
vertical adjustment can be given to tbe same. 

252. Stop-oauob for Weather Boarding, Ac; Worden E. Stoddard. Horicon, New York. 

Claim— The u»e or the bar forming a stop or support for boards and mouldings, and tho knob, the spur, 
and the adjustable slide. 

253. Paddle-wheel; John Thompson and M. L. Doty, Carlton, Iowa. 

Claim — Tho buckets or a paddlo-wheel, arrange) in combination with the nu-prmonta, the weighted pin- 
ion*, and the dogs, or their equivalents. And in combination with the above named parts, the arrangement 
or the spurs, or their equivalents, for tbe purpose or retaining tho buckets in the proper position while the 
wheel is b icking, 

»4. Propeller ; Charles R. M. Wall, City or New York. 

Cliim— 1st, An apron, arranged in such r< latino to a wheel that it operates to propel a vessel. 2d, Tho 
arrangement or the rollers in combination with tbe apron, whereby tho wh -el is made to work at any dip. 
3d, Th > springs or their equivalent, arrnuged in combination with tho rollers and with the apron, for the 
purpose of regulating the strain on the apron. 

255. Needle-case and Index; Calvin D. Wheeler, Clry or New York. 

Claim— A needle-case and index combined f >r sewing machines, whereby the appropriate sixes of the 
thr.-od and nei-dlu to properly work together Is always determined. 

266. Sr.rwxa Cultivators; Nicholas Whitehall, Newtown, Indiana. 

Cl\im— The combination of the stirrups with the notched handles, eye bolu, and hooka, by which I am 
enabled to raise ami secure the plough at any d si table height. 

267. Cements for Roofino ; J. Carpenter Worth, Little Britain Township, Lancaster Co., Pennsylvania. 

Claim— The composition for roofing made up in tbo manner and or tho ingredients proportioned and 
nixed, as set forth. 

268. Pour; John II. Young, St- Louis, Missouri. 

Claim— Dividing the pump cylinder into two chambers by the division valve seat plate, with ita valves 
opening upward*, and uniting them by the water way. as described Alao, the puppet valve*, connected to. 
and ojwrating with, the buckets in the two chamber*, so that, whilst they move with said backets, they shall 
have action independent of them. Also, in combination with the hollow piston and stem posting through it, 
the causing of the upper valve to close upwards against its bucket. 

259. Railroad Switch ; Jacob Youngman. Sunbury, Pennsylvania. 

Claim— The arrangement or two guards, so that a s|.ace exists between tbera at the point where tho cars 
take an oblique direction to the switch rails, in order to run upon the lower portion of the main track on a 
frog plate wn.ch has stationary frogs and a rail arranged ou it. 

200. Lock; Orson Billings, La Orange, Ohio, Assignor to self and Morris Trover, Clinton Hollow, New York. 

Claim — The combination or the guards or plates arranged relatively with each other and the bolt, to 
operate as set forth. Also, the spring tops when applied to the guard or plate, and tho latter is used in con- 
nexion with its follow guards, for the purpose described. 

261. Hand-phnixo Machine: Tyrannus B. Butterfleld, Indianapolis, Assignor to AbiJah Taylor and R. Ste- 

venson, Morgan Co., Indiana. 

Claim — The combination and arrangement or the frame, knife, feed roller, spring, and screw. 

262. Window Sash 8cpporter; Sumnor Cooper, Windsor, Connecticut, Assignor to self, Thomas Denliam, and 

Joseph W. Briggs, Cleveland, Ohio. 

Claim— Tbe combination and employment of the spring pinion pulley, with the rack or perforated plate, 
tube, or box, pin, key, and latch. 

203. CosNCCTifto. together the Braces op Truss Bridges; L. E. Truesdell, Warren, Ms<«*achus*tta. 

Claim— Tbe method deecrilied of constructing and interlocking the diagonal braces, 

264. Fbedino Dkvice for Flammo. Machines; C. B. Cottrell, Assignor to self and Nathan Babcock, Westerly, 
Rhode Island. 

Chum— The combination of the anti-friction and foed rollers, applied to tho class of planing machines 
described, aud driven from one and the same shaft by gearing, arranged to admit of a separate lateral adjust- 
ment of each. 

266. Machine for SnAvrto Staves trox the Bolt; Harry n. Erarts, Assignor to self and P. E. Merrihew, 

Chicago, Illinois. 

Claim — 1st, The employment or nee of the reciprocating saws in connexion with the swinging bolt frames, 
operated by the wtp-r wheels, or th dr equival nts," 2d, The employment or use of the segment racks, cod- 
doc ted by the pinions with the right and left screw rods, having Jaws placed thereon, for the purpose of dog> 
ging and undogging the bolts at the proper time. 
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266. Valves for Drt Oas Metres; Henry llownon, Assignor to A. Harris and J. W. Harris, Philadelphia. 

Pennsylvania. 

Claim — 1st, A pin, or Its equivalent, fitted loosely to tho valve, and intervening between the valvo and 

the driver. 2d, Constructing the driver in the form of an inverted cup. with diiving pins in the inside, mid 
cup being no arranged In respect to the Hiinulnr flamh of the valve, as to nerve the double purjKJiw of main- 
taining the latter in its proper position, and of preventing the access of tar to the driving pirn. 

267. Sewixq Machines; Warren Millar, Assignor to a* If and John Nutt. Chicago, Illinois. 

Claim— 1st, Tlie hook, ns described, in coiuhinution with an eye-pointed needle and the spool cup*. 2d, 
The combination of the flanch and i>\ ate, or th. ir equivalent*, of the s)«m>1 case, ad, The sliding support*, 
or equivalent* then for. 4th, Imparting to the s|»ool r;iso the tripling or rocking motion, to iec< ive the loop 
of needle thread from the hook, or its equivalent, in the manner doner! bed. 

268. CoRit awd Cob Mills; Woj. Sailor, Assignor to self, William 8. Boyer, and H. K. Boyor, Philadelphia, 

Pennsylvania. 

Claim — 1st, The plates with their saw teeth, when the said plates are secured obliqne'y on the spindle 
and adjveent to the burr, and when both th • burr and plates are arranged in respect to the shell, as si t forth. 
2d, Forming the burr in three or more separate pieces, Adapted and secured to each other and to the spindle, 
as specified. 

209. Vinegar Cruet or Bottle; George W. and Ooorgo H. Simmons, Bennington, Assignors to selves and 

Norman Millington, Shaftshnry, Vermont. 

Claim— A h ,ttlo, cru- t, or oth-r similar vessel, for containing llqnids tor talde, culinary, or b»>nj»i hold 
purposes, provided with the tut<cs, a and b, made and fitted to them in tho manner described. 

MAY 24. 

270. Shoe for Gram Separators; Hiram Aldridgo, Michigan City, Indiana. 

Claim— Tho endless' incline elevator bvlt with its lags or cross slats, in combination with the incline sieve 
or b.«rd and incline extension l>oard. 

271. Bedstead Pasteni.no; G. W. Baker, Cochraoton, Pennsylvania. 

Claim— Thu box, the hook, and the rack, when combined iti the manner described. 

272. Shut Machines; E. Barnhart, Shippensburg, Pennsylvania. 

Claim— Tho disc arranged with the fluted shell and with the wings, to operate in combination with the 
fluted cylinder, which is provided with a eisjut. 

273. Surface Condensers; Daniel Itanium, City of New York. 

Claim — The m t hod of making yielding joints between the tubes and tube sheets in the condensing water 
eonipm ttu nls of surf.ice ooiul tutors, and of thus compensating the expansions mid contractions in ihe tubes, 
by the moans of leaving a |»ortion of India rubber, or oth r elastc (Kicking, immediately surrounding each tube 
free, so that its elasticity can yield longitudinally with the tubes snd compensate tor their varying lengths, 
without causing the packing to slip on the metal. Also, the combination of a relief valve with yielding 
joint* (without follower) in the condensing water comparttueuts of surface coudensers, for the purpose of 
preventing the blowing out of tho p icking, and thus preserving the Joints. 

274. Hemming Guides roR Sewi.no Machines; Daniel Barnum, Jenny City, New Jersey, and S. G. Tyler, 

Quiiicy, Illinois. 

Claim — The manner of arranging and constructing a hollow conical U-shaped tube and slot, in combina- 
tion with a horizontally acting spring plate, or its equivalent, bearing against the slot, ami U tiding to press 
tho edge of tho flexible material, when the aumo is placed within the slot into the tuls'.itiid against the luwur 
wlde of the concave surf ice thereof, for the pur|MW of aiding the hand in turning the hem on the underside, 
and leaving tho utir stitch upon tli • upper or right sid • of the garment, 

275. Cultivators; J. W. and Leonard Batson, Clarksvillo, Maryland. 

Claim — The arrangement of tho reversible concave shovel point, a, reversible shovel point, p, and the cut- 
ter, with beam and standards, In tbe manner described. 

270. Rio for Vessels; Thomas Bell, City of New York. 

Claim— Tho arrangement and combination of the mast, spar, and revolving forked uuud bench, as de- 
scribed. 

[The mast of a vessel and its spar or spars are combined In such a manner that the mast turns with the 
spar or spars, and all the sail spread on the mast is caused to have a similar hfiiug action on the vessel; tho 
mast Is also attached to thu vessel in a novel manner.] 

277. Spriwo Bki> Bottom ; Ezra R. Benton, Cleveland, Ohio. 

Claim— The construction of a bed bottom or spring couch, consisting of a series of double springs, the 
longitudinal piece*, and the transversa slain, either with or without the flexible band, arrange as set forth. 

278. Carding Emqines; John Boyd, Philadelphia, Pennsylvania. 

Claim — The combination of tbe rollers and scrapers, for stripping the ordinary dotting cylinder of a card- 
ing engine, as described. 

279. Harvesting Machines; C R, Brinkerhoff, Batavia, New York. 

Claim— 1st, Tbe combination of tho crank, operated by the main shaft, with the rake and sweep post, to 
which it is attached, ami the eighth arm. 2d, The open work divider to divide the grain Billing upon the 
platform from the gavel being removed therefrom by the tako, wh, n arranged upon the rake-head, in the 
manner specified. 3d, Tho spring catch and dog in combination, and the location of said catch, to break the 
forward motion of the rake and its return by the spring. 4th, The projection on the lower side of the slot or 
notch in the dog to arrest the catch with certainty. 6th, The application and arrangement of the toothed 
rack connect xl with tbe spring, by which the rake is caught and held after its descent upon the gavel, th* 
rebound thereof is prevented, and the gavel removed with greater certainty. Cth, Tbe placing of a rake 
(having spring teeth) in the rear of the machine, for tho purpose of gleaning and contracting the gavel sheaf 
into form. 7th, The combination of the cam attached to the main ahaft, with the arm of the rear rake, to 
cause it to pass over the gavels at the proper time. 8th, The ratchet cam and lever In combination, for throw- 
ing both rakes Into or out of action. 
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280. Apparatus por IIiattho Feud Water op Steam Boilers; J. T. Brooks, Now Albany, Indians. 

Claim— The relative arrangement of thoforci pump, water supply pip*, heater, and steam pipe, couTcy- 
tng steam from the upp-r part of tho holier or steam dome to tho heater, to heat feed water on It* paaw-t^o 
belwe n tho pump and the boiler, by moans or living slcatn, aud inject it into the lower region of tbe boiler. 

281. Harrows; II. W. Buckles, Grayville, Illinois. 

CI »im— Two harrows hung to on > frame, independent of each other, with two vertical toothed wheels 
also working independently of each other, and connected to tho horisoutal wheels, wbteh are actuated by 
means of pinions. 

282. Ox-tokks; Washington Burn ham, Essex, Massachusetts. 

Claim — Tho mode of applying the pole ring to the yok % namely, l>y mean* of the staple rack and the rln* 

tcttotke 



carrier, made no as to l>e c;ipabl< i »f sliding on the rack, and with a pin passage arrangod with 
notches of the staple, rack, as described. 

283. Curtain Rack; J. F.Cnlhoun, Wolcottvllle, < 

Claim— The combination of tightening screw, collar, pulley, 
on the cord. 

284. Sbwino Machines; P. 8. Carhart, Collamcr, New York. 

Claim— Peeding th < cloth by the combined act on of the needle and friction pad. when the said needle and 
pad operate jointly and in unison to propel tbe clo:h, a* tho needle, dene nds therethrough, tho cloth being 
held in its required po*itlou by the needle during tho intervals of feed, while tho pad is retreating to take a 
freak feed.og grip on tho cloth. 

286. Bread K.nips ; J<w ph Carrier, Marlborough, Connecticut. 

Claim— The employment of the roller aud the adjustable studs with the collars and thumb-nuts, at de- 
scribed. 

286. Stove Pipes; M. C. Charoberlln, Johusnnbnrgb, New York. 

Claim — 1st, The employment of the spring tul«e In emnexion with the pvpe, In the manner specified. 
2d, The arrangvuit nt of pipL-, c, provided witli pin, with pipe, a, provided with slot, a, and spring tube, in the 
manner specified. 

287. Horse Power Machines; A. B. Colton, Athena, Georgia. 

Claim— 1st, Tho stationary wl.e- land its hpb, when the same are placed centrally with the Urge driving 
wheel, tor giving motion to tbe p nions and gear wheels, revolving with the driving wheel, so as to Impart a 
rapid r *nry motion to the horizontal shaft, having its hearing in the nxes of both driving wheel and sta- 
tionary wbevl. 2d, The sectional yoke, in comb nation with tho annular collar and set-screws. 

288. Joiners' BExcn ; J. K. Crycr, Peoria, Illinois. 

Claim— 1st, Th > roovabl • jaw. b, arranged with reference to the permanent Jaw, b, in such manner as to 
secure properly the lumber to b" wrought, and at tli ■ same time to form a track or guide for tho plane dur- 
ing the o|H!iution of joining and squaro* lumlier. 2d. Operating the j iw, p. by means of guid a, rod, lever, 
iig. 3d, The gaug •, adjunahlo vertically, with reference to the jaws, a b, in combination with tbe scale. 
P. Carpet Sweeper; Henry Davis, Bethlehem, Connecticut. 
Claim— The arraugeintnt of tho rollers to operate in combination with tho yielding brush and with tbe 
torn per. 

2ttt. HoiriMT Machines; Wm. Davis, Middlebnrg. Maryland. 

Cbum— Providing the outer cylinder with apertures ganged to such a sise, as while serving to discharge 
the bulU also to perform the additional fund ion i>f dhrharg ng tb • hominy, as sum as reduc d to the desired 
degree of auen as, in combination with the inner cylinder, when the same is driven at the specific speeds, as 
described. 

291. Compositions por Roopino ; J. M. Day and E. n. A. Oakley, Aiken, South Carolina. 
Claim— The ingredients In the proportions set forth. 

292. Mill-stone Bush ; M. DeCamp, South Bend, Indiana. 

Claim — lit. The adjustabb- followers provided with convex sides and hacks fitted within an oil-box, and 
arrangrsl in relation with the collar of the spindle, to operate as net forth. 2d, The serrated or notched wheels, 
attached to tho outer ends of the screws, wheu used in connexion with the stops attached to tbe platen, as 
specified. 

293. Chimney Caps; Charles Douglas Hebron, Connecticut 

Claim— lot. The valves, and the manner and the position in which they are suspended. 2d, The i 
ment of tho neck, the top, and the standards, in combination witli the valve, or Its equivalent. 

294. Dry Gas Metres ; Samuel Down, City of New York. 

Claim — Constructing or arranging the mouths of the chtnnels of communication between tbe inlet 
ontlet p<i<ea, and the m n-mring chambers and valve chamber of a dry gas metro, to dip down in the walls 
below the said pipes, t-s SJ forth. 

296. Railroad Car Couplings; Christian n. Eisenbrandt, Baltimore, Maryland. 

Claim — Tho plates with the springs, the prong-grasping grippors, with tho spring bitch, constructed as 
set forth. A!*o, tun hitching pin or b >lt, provided with the chain and button or ring, when used in combi- 
nation with th<- clasping prong grippvra and brak- lever, as act forth Also, the combination and arrange- 
ment of the sliding belts with th© prong-clasping grippe ra, as set forth. 

296. Device por S ecu at no LiunTHiso. Rods; John A. Knggren, Brooklyn, New York. 

Claim — An insulator f >r lightning rods, composed of a glass sUndard, a spring clasp, having shanks, and 
shoulders, and otherwise made as d -.-scribed. 

297. DtvicK res Ciamting the Bolts in Circular Sawing Shingle Machines; K:uwon Freeman, Pond dn Lac, 

Wisconsin. 

Claim— The arrangement of tbe sliding or adjustable block with weights attached, or their equivalents, 

when used in connexion with tbe sliding jaws. 

298. Ties for Cotton Bales; Edward Garrett, New Orleans, Louisiana. 

Claim— The combination of the two plates, Ac, wImsu arrangod to form a tic for iron bands for baling 
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JW. Tib« Locx ; B. L. Oaylord, Terrysville, Connecticut. 

Claim— The arrangement of the bull with the spring* and tumbler, to operate a* set forth. 

300. Horse Raeei ; Klisba Oelgtr, Lancaster, Pennsylvania. 

Claim— The arrangement of the croas-»>nr, having the flat springe and heed*, and provided with arms for 
actuating the supporting bar with and in rvlation to tlu> clearing rocker aliaft. 

301. Cakes for SraiKoacoeic Pictures; U nry Gloaser, City of New York. 

Claim— 1st, The arrangement of two or more pairs of oyeglaiaes on the same aide of a stereoscopic ease, 
so that several prisons can look at the picture* ut one and the sumc time 2d. The picture franien, arranged 
with cog*, or th -ir equivalent, nt the.r lower edge*, m coinbinntion with the cama, j J' j" or their equiva- 
lents, whereby tin some are made to truvtl fiom one puir of (ye-Rbiasee to the other, ad, Uiv.ng a double 
motion to the picture frames, first in a direction transversely through the cnau by the action of the cam, g, 
or iU equivalent, on the endless belt, e; mid nccnml, in a longitudinal d.revtioti by the action of the cam*,J. 
4tb, The arrangement aud combination of the 1 nulejw belts, e t'. to operate in relation to the chnnn. 1, o, sub- 
stantially as d scribed. 6th, The cama. g k"', arranged in combiiuitiou with the cama. j j'. Ac, or their equiva- 
lent*. In such manner that they produce the wuliln described motion of the picture frames at altertmu. 
intervals. 

302. Wasiiino Machine; Arthur Cray, Naples, Maine. 

Claim — Tlie Improved waalifng machine, as made with a set of fluted rollers and a fluted pr e a w e r or bock- 
log-board applied to the reoei voir, a* described, in order to enable the clothes to be both roiled and beaten 
during the, operation of waahing the same. 

303. Steam Boiler* ; Benjamin L. Griffith, IT axel township, Pennsylvania. 

Claim — The combination of the (tingle smoke-stack, single chamber, and double series of floes, with the 
holltiw-hingvd doors and diaphragnu, arranged a* «et forth. 

804. Piano-forte Actios; Napoleon J. Uaiues, City of New York. 

Claim— The croas-shaped or four-armed fly, applied In combintttion with the jack, the key, and the ham- 
mer butt, to operate as s*t forth. 

305. Machine rot Piling Saws; A. Hadley, Lynn, Massachusetts. 

Claim — 1st, Dct< rniining the bevel of the teeth of a straight saw, by means of pivoting the frame (which 
support* the rail anil saw-plate.) :tt h. ami hinging nds, to said frame, and conflning these rods in their rela- 
tive position by set-screws, id, Determining th - bevel of th/« teeth of a circular aaw by arranging the abaft 
of th-.: saw betw t o two points, I and m. one of the point*, m, King adjustable by means of a grooved piece, 
block, and *et-*cnw. 3d. Determining I be b vol of tin- ntraght aud circular aaw* by combining the franv 
with grooves, forming arc* of 11 circle, iu combination with rluup scn wi and slotted plate*. 4th, Holding 
the file by clamps, x" r", wet-screw*, o" o". in combination with tdinft. n", set-screw, p", and brarket, m", con- 
structed in the manner set forth. 5th, The combination of the m . vnble table with the merhanitm for sup- 
porting nnd moving the saws, constructed and arranged (h mm as H<-cnb. d, whereby the same mncliine can 
be quickly adapted for filing either »t might or cireiilar saws, uih. The combination of the mechanism for 
supporting and moving the *nw* with the mechanism lor supporting mid operatiug the file. 

3w», Hess for Carriage Wheels; Luther T. II iec/j, Coventry, New York. 

Claim — Enclosing wood hul>* for carriage wheels, or other vehicle*, witli metal cases which form the pipe 
box and hands in the nmnn r deeciihed. 

307. Machine for Raisino Railroid Ttirrx; Wm. Uenney, Wapello, Illinois. 

CI .dm— The balance, nrrangvd with the arm* and with Ihe extensions to operate In combination with the • 
piston, the serrated bar, the pawl, and with th.- eccentric di«c, in the manner described. 

308. Ovens; JO»n Y. HofTineister, Altou, Illinois. 

Claim— Tho arrangement of the fin s which tennfnnto In the chnmUer, In combination with the addi- 
tional flue, to operate 111 eombiiuiti >u with th- rotary platform, n* «p rlfi«I. 

f A rotary platform I* arranged over the fine* which convoy Ihe hej»t from the flre-p!ari\ and the heat Is 
carried by tw > other flu<>*(uniting into one,)ov r the platform. so that th • dough which I* placed on the plat- 
form is exposed to a considerable and uniform heat during th- first half of it* rotation, and to a lea* heat «h»r- 
ing the latter half of iu rotation, aud so a loaf of bread, or other article, is well baked alter U has been one* 
rotated 011 tin- platform.] 

Clothes Dryer; C. R. Tlurlhut, Yorkshire, New York. 

Claim— The arrangement of stand ird* side rails, crow rails, and sash, provided on their under Bide with 
button*, the whole being Jointed, and the several part* acting conjointly in the manner specified. 

310. Coolers for Beer; Charles Jones, Brooklyn, New York. 

Claim — The sh< II arranged in the cooler, so as to form the two compartments, to operate In combination 
with the coil, as described. 

311. Mancfacturr of Water-proof Cement Pipes; Alfred Fauvln Jaloureao, Paris, France ; patented In 

Prance, December 30, 1857. 

Claim — The manufacture of air and water-tight tube* or pipes by the process set forth. 

312. Separators for Smut Machines; 0. P. Jordan. Burlington, Iowa. 

Claim— 1st, The combination ami arrangement of the acnnn>r with the rpont, chamber, and box, pro- 
vided with tho hi 1st chambers, spout, H, fin. and w rerun. 2d, The employment or use of the valves placed 
In the partition plat a, when u* d in combination with the fan, chamber, spout, n> and scourer, and arranged 
relatively therewith, a* set forth. 

313. CnuRN; William Kelly, Hastings. Michigan. 

Claim— The combination of the dasher* with the slide partition and connecting rods, the parts being r> 
eonoectt-d to the frame that the oscillation* of th - churns ahull <>p -rate the dashers, and force the cream afrninat 
and through th« slide partition — not intending to claim the operation of the dasher or dashers by the oscilla- 
tions of the churn, but only the combination and arrangement of tho vibrating dashers with the suovabW 
partition and concomitant parte, as di-acrib d. 

314. Harvesting Machines; Jesso Little, Chamhcrsbnrg, Pennsylvania. 

CI lim — Tho arrangement of the sliding brace, in combination with the tongue and bar, constructed and 
operating in the manner described. Also, the combination and axrang ment of the ca*U-r plate, jaws, and 
soguiuuu, in tho manner described. 
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SIS. Profeluto aitb Stkbumq Apparatus; Murdick Lythe, Alleghany. Pennsylvania. 

Claim — lat. The shaft, b, with a «upj>ortiiig arm or arm* and lie*r ng rrc m. in combination with the 
pnifaMler or paddle- wh -vl shaft, E. arnnged in the manner *e; C»rili. ^1, The tubular shaft, c, with gear 
wheel* at the upper and lower ends, in combluatiou with the shaft, b, aud propeller Btaift, K, iu rnu^i iu the 

318. Propeller; Levi II. Murkier. Line Lexington, Pennsylvania. 

Claim — The arrangement nixl combination of the peculiarly art'ng paddle blade* or (lien, pivoted frame, 
rod*, hook*, slid ug block, and reversing and bracing bar, m «i.-erril« .1. 

317. Method or Forxixu pLocun Haxdlui; Ueorg- VT. Mat. hew*. York. Pennsylvania. 

Claim — The arrangenvnt and combination of tli • raniage provided with the patterns or enrted ■nrftfea. 
the adjustable rotating cutter bead, bolt, and adjustable shaft, pro v id d vr.tli the pinion aud the rack attached 
to earn* up. 

S18. Metallic Pipe; W. 8. Mayo, City of New York. 

Claim— The application of longitudinal strip* to the surface or a m tallic pipe, in combination with the 
rolled wire cov -ring, whereby I am enabled to Imurc great *:n.ng;h with a Its* thrknea* of metal. 

319. Bao Fastens*; Wm. P. Max son, Albion, Wisconsin. „ 

Claim— The employment of the oblong groov -il ficed pWe. or in equivalent, having two segment* of 
ita middle portion punched out. so as to admit the string «n>l f i-ten it t • titer b.ig, in combination with tha 
•tring and ring, when constructed to operate ui«on the principle ol the wedge. 

330. Koo-baater; Thomas Mcllean, Fowhrvillc, New York. 

Claim— The double *pirul dasher, in combination with a square box, where the aamc are arranged sub- 
ttantially aa specified. 

321. Sum Plaxtku; John McKown, Genrdatnwn, Virginia. 

Claim— The arrant m nt for ntiit< d opention of the hnnr.on'a'ly-mrtving hnnd lever, vertical shaft, hori- 
zontal elbow lever, horxontal alidi-*. divide hopper, t ed tube, and vacuum pl»le. aa art forh. 

322. Scats ami Cotcnu fob Sleeping Cau; Thomas K. McNeil. Philadelphia, Pennsylvania. 

Claim — Int. T» n adjacent » -a's, each sent baring detachable on»h on d boinK « nnd K. and each having 
a permanent end frame mid a rear fi am -, with upper and lower led :<■*. in com »>• nation wild the switig bracket 
i.od rili, «r their equivalents, arranged so that the cushioned luanl*. u. of the two adjacent *ca - * may form 
one o>uch. aud the 1-oinK e, of the sum-- heals another couch, and »<> that wh> n ihe said luid* are anar.ged 
aa c uchea there may b • a space botwe. n them and the peimanent end (ramea. 2d. Coustinctiug und arrang- 
ing the end frame* of four seat*, *o that they may srn ve as support* for thu cushioned pluttoim*, which foim 
the two intermediate berths. 

323. Attaching Thills to Axle*; John Miller, BucynH, Oh'o. 

Claim— The adjusting and securing the hook on thj pin, by m -an* of the circular face on the Jaw*, and 
the shoulders on the iron. 

324. THumnixo Machixu: John R. Moffit, Plqua, Ohio. 

Claim— The d<*cril«ed arrangement of fixed tieuringa, set-screw,. (In the line of adjustment), ami hlng d 
footue heads, the whole o|terating togeth r to m<t and rigidly ivu n the bsithcil jmrtion ...f the concave at 
any desired proximity to th« threshing cylinder, while at the side at wh.ch the untbnalied grain eUlert, it* 
distance ia substantially unchan^isl. 

325. Machine for Duduixq Kid Skixs; Timotliy Xewhall, Lynn, Ma*«<iehu*ett<». 

Claim— Tlie rotary bm«h. In conn-xlou with the recijinrat tig bed or carriage connected with iU gulda 
rod* by apringa, the parts bidng arrungeil to opera!-,- aa » t l. rtli. 

320. Smut Michixm : T. A. Noble and Eraatus Coy, Akron, Ohio, und J imc-s D Angel I, Alleghany, Pinna. 

Claim — 1st, The a<tyn*t:thle hoop, in connex'on w'th the lucre >s<n1 clpirnlicr. f to regulate the blast p:\!>*- 
ing up through the circular op ning. Jf, alsn the H'lju^t ibl • r ug u. to r gu.a'e the bina! coming up through 
the circular opening e; the o|ienition in Isith cases be ; ng to iin n-a^e or diminiidi th" bbiat. as may )>e rrtjuip d. 
2d, The chamber, «, in combination with arm. r, and *p ut. u w hen said ilniuitM-r is placed als>re th*- revolv- 
ing chamb r, h. to citch the acrvs^iingn. .Id. The rev dvlng cli util»'r. n. provid d with side* and rim. for dis- 
tributing th • whett ev -nly as it falls over the edg?> of the rim so as to Is* more effectually operated upon by 
the blast paaaiog up the opening. E. and also the tl inch, M. upon cvln>der, u f r the similar distribution of 
the wheat to the s fond blast il-ing through o;>eiiiiig. x. 4ih, V iking the o -nirol s<<oiner adjustable pcrpt-u- 
dirulirly, both indepen<lently of shaft, a, and disc, l, and in nmn xion wi:h sild shaft and diac. 

327. M ACHI5E8 fob CfTTJXO Solfji; John S. Shattnck. Maiden. M is-achns tts. 

Claim— The alternatiiig or vibrating wgnienf carry n-r ih- two cutters, having the toe and heel In oppo- 
site directions. Also, the yield, ng table which oupporr* the I at her »Kit is fed forward, and the yielding gange 
by which the lentlvr is brought to the right jusdrion t>> Is- o|iemted upon by the cutters. Also, the unjectiog 
knlfL»*i1ge at the heel and toi> of the cutter, by which the scraps are d tached from the »t» Jp of leather. 

328. Folwno Cradle; L. K. 8 Iden. Ilad.laiu. Connec lent. 

Claim— 1st. The rockers of a cradle annuel with s'ats. »t their equivalents, and operating In conihi" 
nation with the b .t orn brae s. the upright crosi liars, th • lo i-.-itn.l n:il bais. iimi the top Isirs. In the manner 
specified. 2d, The arrangement of the ai d s, in combination with the bottom brncv*, and with the upright 
cross-bar*, to operate as described. 

329. Stbaw Cmnw : George Rottshe, Lima. Ohio. 

Claim— Tlie relative arrangement for nnitwl operation Inast'tiw cutter of the reciprocating cntting kn'fe, 
when arrang d iu a circuUrly-moving frame, recipr<s?at ng fc ding mke, und rising aud falling pivoted prew»- 
t-imrd. 

330. Platfokh Scvum: KlnMhan Pampson. St. Johnsbnry. Vermont. 

Claim — Attaching thera'lsof the pi itform ilirect to the h\» per*, which are connected at each end by link* 
to yokea fitteil on lever*, the lower end* of *aid levers, ut eu«-h siile i f th- pi itfmm. I> : lug i-onn 'rted ti«gether 
and to th;« shaft of the acalo twain by nals. AI«o 'be em b-vin- ut n- use of the adjustable rod* attached to 
the lever*, to permit of the compensation of the minic, for the pur|»o«c si«ec.fied. 

331. BrcKLES; Adolph Koesler, Warsaw, Illinois. 

Claim— The tug plate*. the trace plate, having one or more knoLa, the folk thajed hame hock, and acr»w- 
rjd, ail aj-ranged aa dtsjcribed. 



Digitized by Google 



106 



American Patent*. 



322. Car Couplings; Richard Rickkon, Rochester, New York. 

Claim — Constructing self-adjusting car coupling* with a series of grama, noiouto admit of the coup- 
ling (witli self-couplers) of curt of unco, tin I heights. 

333. Burner* for Vapor Lamcs; Robert Kaniscy, Philadelphia, Pennsylvania. 

Claim— The combination of the wick tube, the ga* clumber, Uie tube, and Jet, arranged as described. 

834. Sraras; Richard B. Pu'.lan. CiucauuKi. Ohio. 

Chdm— A rotating vessel provided with two gmtcs. and a centra] row of grate-bar*, arranged within 
•tore* in such maun r as to form two flro chambers, one above the uih.tr. and which may bo ascd «lu rnatvly. 

335. Machine for Stiuppixo asd Cumso Sugar Cam for Griniuno ; Luther K. Porter, Lake Mills. Wis. 

Claim — 1st, The divided clasp, arranged as describ. d. 2d, lu combination with tli« above, I claim the 
spring cutiera, arranged ns described. 

336. Metallic Shields roB Boots axd Snow: Jonah Matt and Myron l>. Brooks, Akron, Ohio. 

Claim- The construction of boot and shoe shield** haviug an optnlug in front to prevent water or sand 
from taring entrup|<«d b t*wi the shield and the lcatbir. 

337. Skats for CtiURcnKS. Schools, Ac; Charles Pcrtey, City of New York. 

Claim— The combination of tho swinging bracket with the turning seat, connected and acting in the 
manner s|» c .fled. 

338. Chuck FOR Scrkw-cuttixo ; Rich:ird Nuttill and John Kirkjiatrick. Alleghany, Pennsylvania. 

Claim — 1st. The rite: having n portion of the int*idc cut away or re*-e«..s.d for the puqMxe of making room 
for th ' outer end of the rutting dies, ring t» Ing furnished with rums on Uie inside, and with a spring 
catch, lever, cam. and locking stud <-n th ■ oiiinule. 2d, Tlte ram chamber In the dl--box. when used in con- 
n-xi'in with tin- cum and rim. 3d, The n ^nlatinz stud wh*ii made iu thrt« parts, and used in conuexiou 
with the d e box, ring, and spring catch. 4 . It. The combination aud arrangement of the ilk-box. cutliuit dies, 
ii nd cai| >, with th<; ring, the whrne being arrnng d as descrilsd. 5th, The iccentric lever on the facv-phrte, 
when used In combin ition with th lever, cam. locking stud, and spring catch, as described. 

33D. Machine r>R Cutting Scr.f.ws; Richard NutUll and John Kirkj>ati ick, Alleghany, Pennsylvania. 

CI dm — IaC Tho combination and arrangement of the levers. rods, sto|<*. and springs, with the holding 
or sliding head and eccentric |er« r, in the manner described. 2d, Tlie use of the sliding or holding head and 
ecc utric lever, when used for the purpose of opening and closing citil.ug dies in chucks lor screw Kuttlug. 

340. Sprino Balance for Window Sash ; F. II. Smith, Plainville, Connecticut. 

Claim— The manner of securing tho pulleys in the head jamb of the window frame, and the manner of 
winding up and adjusting tho two pulleys through one orifice. 

341. Coal Screen; Jasper Snell and John R. Ifc-ihm, Pottsvllle, Pennsylvania. 

Claim— The arrangement of the platen or blailes In parallel planes with «i*iees bctwocn their edges, so 
as to slope lengthwise of the screen and cro«*w Isc from tlie centre of the scivvu. 

342. Friction Pklleyh; Edward Spalding. Weaborough, Massachusetts. 

Claim -The combination of the tubular rest with the driving pulley, th* hanger, or its eqniralent and 
th* shaft of the driviug pulley, the pulleys bvliig aminged aud made to operate with rusja-ct to one another, 
us specified. 

343. Sail* for Forb-AITd-afT Rt ;ged Vessels; A. Washington Stewart, Cambridge, Maryland. 

Claim— In fore-sail* th» clue-sail, of the form spcclfled, uuited to tho after-leach of the fore-sail, and 
managed by shceu, as set forth. 

344. Seed Planters; Stephen L. Stockstill. Med way, Ohio. 

Claim— The d scribed ariuti^tm nt of the open notches, pivct, drag-bar, and pin, constructed in the man- 
ner set forth. 

345. Mechanism for Y amino Speed; J.irnes A. Stoddard, Mllfjrd, Massachusetts. 

Claim— Graduating or varying sp ed by mean* of pulleys, or their equivalents, operated in connexion 
with surface wheels, or their equivalents, in such manner as to reone and trau»tnil the motion at vuriabla 
distances from their centres, when constructed and operatiug suhsUntlnlly iu the manner set ft.rth. 

346. Portable Waoo.n Jacks; Henry Stow* II and Lorenzo Spencer, PlarlervUle, California. 

Claim— The p cuUir arrangement, combination, aud adaptati>iii for tlt^^ purpose of raising the axles of 
wagons, and oth r heavy b.elic*. tu which the foregoing invention may 1st adapted. 

317. WKi»iiii>a Stale*; Francis M. Strong and Thymus Uoss, Brandon, Vermont. 

Claim— 11»c omp!oym> ut of an aux'Cary fnune, in combination with, and interposeil between, the plot- 
form and I ver«. Also, coteUructing such interm^liate frame tu two parrs, connected by movablx joinU st 
th t angler). AU >. th ■ mnn<-r of c Mistrueting and inset ting th*> b miug bhs-ks that rest on the knife edges. 
Also, hrlnjn : the en>U of tie' anus iinniclialely one ulnm- the other, in combination with the modu of con- 
necting the two w.th the beam by single and double connecting mis, substantially as described. 
31S. Plvtform *,'iLrj; Francis M. Strong and Thomas Boss, Biandon. Vermont. 

Claim— Arranging ihe series or rocking levers which »n*ta u the platfonn. with their shsfts all parallel, 
and with th ■ arms ot all of ;h-m iu the same line, except those constituting the I nner section, which are In- 
clined, in combination with the transmitting lever above, which connects with the scale beam, to the short 
arms of which th -v are all *us|<eiul d at eipial di<;a'ices from the axis of vibration. Al«», the method of con- 
necting the s«v nil s -crlon* of the sh ift of the tr imunttting lever, by means of projections and links, for tlie 
purp «se of en ilU ng it U> y eld fr *ly to in vjuabt es or vai ations in tho sup|»orU, that it may vibrato freely 
and w.thoiu hlndi ig. aud therebv tr insmlt th-< w ight accural ly t « the scale bum. as descrilM-d Also, sus- 
pend in ; th - h ar ng bl.H ki by two 1 nks, in m inner substantially as deserioed. so that any swiuging motion 
ot th - levers will not rau«e the bb>cks to vibrate m the kn : f •-edge*, by which means we an- enabled the better 
to praserve llni k life «lg-s, s > . ssen'i ii to accurate weighing. Also, constructing the b aring pieces with 
convex fuv an I projectin; twi, wher by th y are render.-.! self ndjuNtiiig. thnt the knif- edg--s may bear 
without bind ng Also in combination with the nose-Iron, ailjuslablu by a scr-w in tlu end of the traoanit- 
ttUg lever, tlie wnpljyuiaut wf a spiing beaiing against the end of tho adjustiug screws. 
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Claim— The employment or un of the vibrating bed with f. nee or gauge and feed or pressure rollers, 
attached iu oouuexiou with the rotary culUr head luted in stationary bearings ou ih« plotfui ui or table, the 
whole being arranged ioj set forth. 

840. Sugar Came Uarv enters; Robert R. Taylor, Reading, Pennsylvania. 

Claim — The two seta of rotating cutters, one set beiug situated above and In advance of the other set, in 
combination with the reel and shield, as Svt forth. 

Ml. Macuinr rOR Cutting Soles; John Thompson, Marblehead, Massachusetts. 

Claim— The arrangement and application of entire sole-cutters (vis: such as arc capable of cutting out 
an entire sole, finish* d on its sides, toe, and hoeLJ on opposite s.des of u ruiaiy shaft, so that anVr each seoii- 
revolution of sucli shaft, and during each descent of it, un entire sole, with heel and toe complete, m.iy be cut 
from tlie piece of the leather by ou • of such sole-cutters Mctiug then on, and whiio the piece of leaUi r is sup- 
ported oo the bed or block under such shaft. Also, th*> application of the catch and cauis to the pin on, sud 
a spring slider applied to the shaft, and so as to operate therew ith, as specified. Also, iu connexion with the 
entire sole-cutter* applied to opposite side* of the shaft, and opei at d as d set ibed, a gauge, and mechanism to 
It in such manner as first to move it up to the pjith >,f the cutter, and carry it away theieiiuia t>uth- 
to enable the sole that may have been cut to be dii* barged from the supposing bed. 

342. Rockino Chair; Thomas 11. Tatlow, Jr., Palmyra, Missouri. 

Claim — A rocking chair, having its arms extended down to the rockers, and its back arranged and ope- 
rated as specified 

[This invention consists in extending the arms of the chair down behind the fat to the rockers, so as to 
form a circular arc, the under edge of which Is provided with saw tee;h, which serve to ret tin the bark in any 
desired inclination, by means of a rod with two rectangular bends lit each • nd, which rod is attach -d to the 
back, and the bends of which are forced into the saw-teeth attached to tho exteuslou of these anus, by means 
of spring ] 

aw. Kkenwq Pork an» Aft Sails; James L. Tbwnsend, Ncwburyport, Massachusetts. 

Claim — The application of the gaff to tho mast, so as to be capable of being dropped downward, on either 
side of the sail, into or about into |jarallel:*m with the luus^u* .ipeciliid, iu combination with ttie application 
of one or two head reefing lines to the gsflf and the sail, so as to en ibte the snick of the leach und u. 'per part 
of the sail to be taken up, aud also the lower end of the gaff to be secured, in ord r to effect the recti ng of tho 
sail. Also, in combination with the said means of reefing the head and producing the' lap of tho soil, one or 
mora trantliuea or Lap-securing linos, applied to the leach and the body of the sail, as described. 

354. Moulding Machine; Chapman Warner, City of New York. 

Claim— 1st, The method of packing the sand by dropping it from sny giv>n height. 2d, The mod" of ob- 
taining the same result by means of revolving bladcd shafts, as described. ;id. The double-hinged flask, con- 
structed and secured by plat, s aud pins, as d sciibed 4th. The table, const i ucted substantially as described, 
under and independent of the moulding board, capable otdy of a veit cil motion commnnic ued 10 it by the 
arrangement described, or any one equivul nt thereto, and working in connexion w.th the moulding board, 
through which latter the patterns, which are fastened on the table, protrude. 6lh, Th • m de of tiuppoi ting 
the moulding board from beneath and through the table. 0th, The combination of Apparatus for lacking the 
■and wltli the mode of hinging and securing the flask by plates slid pin*, and with the vertically w rking 
tafclo apparatus for withdrawing tho patterns from the sand through the moulding board, suppuited as de- 
scribed. 

366. Rixo TRAVELER 8rTXNtNQ Frame; Joseph W. Wattles, Canton, Massachusetts. 

Claim— The Improved arrangement of the ring flonch s by which the traveler is supported, and on which 
it slides, the same consisting in arranging them with reference to the ring or its axis, substantially as shown. 
350. Harvesting Machines; Jesse Whitehead, Mauehester, Virginia. 

Claim — 1st, The supplemental discharging rnke srmng d with its actuating nv-chnnMm, as described, so 
as to operate automatically aud conjointly with the platform rake 2d, Attaching or subtending the rake- 
head to the shaft, by means of the pulley, d. rod, obliqu •• b irs, ami pulley, h, as described, whereby the head 
is allowed to vibrate, and is perfectly guid\d or r> -tallied on the shaft. 

(Letters Patent were grunted to this inventor on December 2, 1856, for an automatic r.iking attachment, 
on which this is an improvement.] 
857. Cultivators ; W. I. Wilson, Franklin, Indiana. 

Claim — The arrangement of axles, wheels, levers, shanks, ploughs, cross-pieces, guides, and arms, for 
operating conjointly in the manner set forth. 
358. Saw Filer; Solon Wood, White line, Pennsylvania. 

Claim— Tlie arrangement of the cutters on an arlior, the bearings of which are so arranged that the cut- 
ters are subjected to the action of adjustable spir.il springs, or their equivalents, in the manner specified. 
Also, the additional arm which is hiuged to the b ir, in comb uution with the sliding nieces, for lb* purpose of 
allowing the cutters to follow the action of the springs in two directions, as described. 
350. Ooso OR Bell for Signals; Isaac F. Woodward, Philadelphia, Pennsylvania. 

Claim— The escapement bar, constructed as described, in combination with the end and pin of the ham- 
mer or striking arm. 

300. Machines for Marino Clat Piprb; Henry Aregood, Mansfi-dd Township, New Jersey, and Stephen Us- 
tick, Philadelphia, Pennsylvania, Asslguors to John L. Mackuight, Bordentown, New Jersey. 
Claim — 1st, The annular ring upon the core pin{wh ch is also provided with a font), in combination with 
a flonch upon the inaide of the outer front end of the mould, to retain the core pin in place while forming the 
tw-11 end of the pi|w*, operated in tho manner specified. 2(1, Th • cmu wheel, iu combiu itiou with th ; piston, 
trough, and its c 'iinexions. mould, and core pin, for making the liell e«d and straight |>art of the pijie at one 
operation. 3d, The combination of the rock shafts with the two halves of the mould, the former b Ing ope- 
rated by the cam wheel and shift, fir the purposes described. 4th. Th ■ slide, r>d, und cim strip, as described. 
6th, The arrangement and combination of the cam, rock shaft, and levers, for operating the knife, In the man- 
ner specified. 

341. Wrench ; Henry J. Behrcns, Assignor to Charles S. Pomeroy, CKy of New York. 

pirn — Providing the socket of the screw with a pivot or bingo, substantially In the manner specified. 
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362. Cabfct SwroiR ; Wm. 0. Budlong, Assignor to Hamilton W.Oonklin and James W. Coming, Hartford, 

Connecticut. 

Claim— In combination with the gear wheel and pinion at either end of the owe. the lever, and screw, by 
which the height of the brudi is adjusted and tbe pinion la engaged with the driving ge«r. 

363. Bomlabs' Alarm ; John O. Clark, Assignor to aelf and Samuel W. Hatch, Augusta, Georgia. 

Claim — 1st, The employment of one or more cap nipples on a suspended gravitating breech piece or plate, 
to receive a |iercu**iou cup or caps, when said breech piece forms part of a burglars' alarm. 2d, Providing 
said suspend* d breech pi.-ce or pinto with a vertical stem, and arranging to elide over said stem a tabular 
weight, so that when tho alunn UVt.iche* fi om the door and str.kea the floor, tbe percussion force of the brrech 
piece and weight will explode the cap or caps and produce the desired alarm. 3d, Arranging the spring on 
the stem of the breech piece, between the breech piece and weight, so tbat the same shall be held fiur enough 
apart to allow the necessary movement of tbe same toward each other to explode the cap or cape when toe 
alarm strikes the floor. 4th, Providing serrations on the under side or the suspending bracket, so that said 
bracket shall move with the door unt.l it clears tbe framing. 

fTlils Is a llttlt devica to be carried In the pocket by travelers. On going to bed it is attached to tbe door 
by pushing a bracket in Imtween It* upper edge mid the upper pirtof the liante. From the bracket tbe alarm 
is suspended by means of a chain above the floor. When thi» door is oi»ened tlie bracket detaches and the 
alarm falls to the floor. The courussion of the breech piece, which carrbs percussion caps, with a descending 
weight explodes the caps and produces an alarm, thereby warning the sleeper of tlte approach of burglars.] 

304. Appabatcs for Cook i so by Steam: II. W. Horton, Wheaton, Assignor to Oliver If. Ilortou, Chicago, and 
Koswcll K. Adiiuis, Wbcntou, Illinois. 

Claim— The described arrangement of a steam boiler, in combination with a steam chamber, which com- 
municates with a boiler by means of a slide, or it* equivalent, and one end of which contains tbe oven. 

[This invention consists in arranging over a clostd space formed in tbe lower part of a box with • flat 
bottom, a steam chamber, which communicates with the boiler by means of a slide which can be operated 
from the outside, and |»rt of which f irms a separate con>|>artment or oven smaller than the chamber, so that 
when the chamber is filled with stenm the oven will be surrounded by it, except where the door Is, the whole 
being so arranged as to cook articles in the steam or in dry air, and that the oven serves for baking.] 

365. Hoax Oouflmq ; N. N. McLeod, Assignor to Carroll K. Gray. St. Louis, Missouri. 

Claim— Making the lip around the conical end, so as to leave a cavity to receive the end of the pipe and 
the screw nut, when the said Up is a part and portion of the same piece that the cone is, as described. 
360. Water-proop Sole; John W. Smith, Washington City, D. C, Assignor to self and Walter W. Perry, 
Ku HI more, Maryland. 

Claim— As a new article of mannfttcture. the water-proof inside sole, when constructed of tbe compound 
above described, placed between two sheets of paper, in the manner set forth. 

367. 8PLRTT Broom; John W. Wheeler, Assignor to Alden B. Stockwell, Cleveland, Ohio. 

Claim — The formation of brooms composed of separate wrought splints, when constructed in the manner 
described. 

308. Macrikbs fob Chaxxelixo axd Enoixa So Lies or Boors aj»d Sboks; Martin Wesson, Assignor to self and 
D. B. Wesson, Springfield, Massachusetts. 
Claim — 1st, The combination of the feed rolls, adjustable knives, and the guide, when constructed sub- 
stantinlly in the manner set forth. 2'L, The combination of lever, sliding pieces, and knives, when arranged 
as described, and forming a knife-holding arrangement. 

369. Cibcclab Clamps fob Sbwiho Macbixbb; Stephen 0. Tyler, Assignor to self, 0. J. Saagc, and J. W. Bar- 

num, Quincy, Illinois. 

Claim— Tbe combination of a centrnl disc with the convex clamping disc and the flat sustaining disc, for 
the purpose of dividing the crown and quarters of circular sewing, and presenting the edge of the fabric to 
the needle, in tho umhiht set forth. 

MAT 31. 

370. Spbrtob fob Ratlboad Cabs; George M. Alsop, Philadelphia, Pennsylvania. 

Claim— 1st, The method or smtngemeut of Inclosing an air-tight vessel filled with air In a box or cham- 
ber, with a flexible water-proof cover or diaphragm, and surrounding the air vessel with water, or some other 
suitable fluid. 2d, The arrangement of the convex steel plates which are divided into radiating leaves or seg- 
ments, connected together at the centre, whose outer <-dge* or peripheries rest upon and slide on the metal 
ring or plate, and in the recess in the bottom of the top, the whole lielng arranged for the purpose of forming 
a flexible metallic support or covering to the diaphragm, to prevent its b Ing strained or ruptured. 3d, The 
combination and arrangement of tbe piston, its elastic cushion, tbe flexible steel pinto or plates, metal plat* 
or rings, and tbe diaphragm, arranged as dmcribed. 

371. Sbbs Plaxtbbs; C. F. Anderson, Charlestown, New Hampshire. 

Claim — The ratchet-shaped projections in the hub of wheel, and on the disc of the tube, In connexion 
with the tube provided with the spiral and straight grooves in which the projection of tho tube is fitted— tha 
tube having the side lever attached, and also the catch, the whole being arranged na set forth. 

372. Straw Cutters; Ensign Baker, Frcdonia, New York. 

Claim— 1st, The employment or use of the leger knife, provided with the book, actuated by the cam, and 
uHed In connexion with the knives attached to the wheel, and provided with the hooks. 2d, Th i at mogement 
of the crunk spring with rack attached, and the ratchet on the shaft of the feed roller to feed the stuff inter- 
mittently to the knives, as described. 

373. Tobacco Pbsbsu ; John A. Bawsel, Powhattan Court House, Virginia. 

Claim— 1st, The use or the follower fitting into the groove of the opposite roller. 2d, The springs, as 
constructed nnd up. rated for guiding the tobacco and straightening the leaves ad they pass between the rollers. 
3d, The use of the treadle, in combination with tho springs and with the rollers for scimmting tbe tarings, 
and also for sepvating the rollers, as set forth. 4th, The oil cup and roller in connexion with groove, for 
oiling tbe groove and the tobacco. 

874, Elevators fob Hojstlno Goods a Wabbhocsm ; Albert Betteley, Boston, Mmwachusett*. 

Claim— So arranging and combining a rider with a brake, by tbe means described, or their equivalents' 
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as to operate on a drive-pulley to chock or prevent it* rotation whenever the driving belt breaks or is r- 

moved. 

876. Freight Cam ; Joseph D. Billing*. Rutland, Vermont 

Claim — Placing a metal shoe, single or continuous, between the atnda or sheathing b<*rds and hills of 
railroad can, for excluding the water, and thereby preventing the rapid decay or the same. 
37o\ Wrxxch; John W. Brewster, Stamford, New York. 



Cbtfm-A wrench having a six-sided handle, stationary jaw, and sliding jaw, with aperturea of the pre- 
cise form shown. 



377. Machlse roa Pcschixo Metal; Jay II. Brown, Grand ] 

Claim— The application and uae of the bars, In combination with lover, panelling bar, fnnrto-conlcal roll- 
ers, rod, and iplral (or equivalent) spring, for the purposes specified. 

378. Pear Gearing ; John P. Carr, Mattapoiaett, Massachusetts. 

Claim—The device, as set forth and described, for operating pumps on board of ships, and in other places 
where said invention may be useful. 

379. Stoves; Frederick Bucher, Columbia, Pennsylvania. 

Claim— In combination with thi> Are cylinder, the double radiators, each Inclosing an Interior chamber 
and register, so that the draft may b>> direct or checked at pleasure in it* jMuwige through the stove, by which 
means 1 obtain much radiating nurture and economise much fuel. 

380. Joiners' Clamp ; John Clackson, Milford, Pennsylvania. 

Claim— The clamp formed of the bar, with the Jaws arranged and fitted on It, substantially as described. 
3*1. Co*po8TTtox roa Pencils; K. P. Clark, Holyokc, Massachusetts. 

Claim— The composition for pencils for Indelible writing, made by combining nitrate of silver with the 
several other Ingredients herein specified. 

[The marking inks so commonly used for marking linen, or oth»-r fabrics, arc inconvenient and tronble- 
*.»uu», each bottle being accompanied hy a number of "directions," which considerably bother the braina of 
h<aisekuepers. Thia pencil will prevent nil this, a* all the preparation necessary is the damping of the fabric 
which is to be marked, when the pencil, which is composed of nitrate of silver, nitric acid, giue, lampblack, 
and sugar, will leave an indelible mark thereupon.] 

382. Machine roa G binding Saws; William Clemaun, Hast Woburn, Massachusetts. 

Claim — The elliptical bearings, lever, and double gearing, in combination with the adjustable bearing 
plates, arranged aa s|iecifled. 

383. Chtrx; Jacob Close, Decatur, Indiana. 

Claim— The use of tho screw dashers, constructed as set forth, in connexion with the wings. 

384. Cork Crusuers ; T. B. Coursey, Frcderlca, Delaware. 

Claim— The employment or uae of the serrated Douches placed obliquely and eccentrically on the shaft, 
in combination with the crushing heads and shell. 

385. Gas RzoCLAToas ; K. Hall Covcll, City of New York. 

Claim — 1st, The combining of tho rotary pump or air-forcer with the air receiver and its fluid valve 
arntngi'menta, in the muuner set forth, whereby the one controls the action of the other, and through their 
joint action the charging apparatus is controlled. 2d, Connecting the commingling chamber of the charging 
apparatus with the air r.-ceivcr, for the purpose set forth. 

888. Htdro-carbon VAPon Apparatus; E. Hall Covell, City of New York. 

Claim — 1st, Constructing the apparatus, for the purposes set forth, of detachable parts or chambers. 2d, 
The arrangement of the feed pipes or tubes and outlet pipes, whereby 1 am enabled to pass in the material to 
any one of the chambers, or to let out material, and to examine the interior while the apparatus is iu opera- 
tion, and the process of charging going on. 

387. Railroad Car Thccrb; 0. F. Decker, Scranton, Pennsylvania. 

Claim— The axles, of a tnick, in separate or independent frames, attached to tho bed-piece, and con- 
nected by a spring or flexible plate, and used in connexion with the spriug. 

388. Hand Lever; Edward J. Durant, Lebanon, New Hampshire. 

Claim — Combining tho forked shaft with the sliding head-piece, the intermediate lever, and the hand 
lever, in such a manner as to form a com|*>und leverage car-mover, that can be operated as set forth. 

389. Cultivators ; Celestin Eastburn, Spencer Comity, Kentucky. 

Claim — The arrangement of the ploughs wheel, block, spring, and rake, as set forth. 

390. Machixbet for Crushing axd Mixing 9coar ; Fred. Ebclin, City of New York. 

Claim — 1st The reciprocating plunger acting on the sugar-loaf, in combination with the revolving cutter- 
head, in the manner specifl -d. 2d, The supi>ort and latch, actuated as set forth, and acting to drop one loaf 
of sugar at a time from the hopper, so as to be pressed forward by the plunger. 3d, The sliding bar fitted 
with the incline, in combination with tho pins on the wheel, and tho weight, or its equivalent, for drawing 
luii-k the plungers, In the manner specified. 4th, The revolving mixers, constructed with slats between the 
heads, in the manner set forth. 

391. Machines for Dryiro Fibrous SuRRAxen; Jeremiah Essex, North Bennington, Vermont. 

Claim — The manner herein specified of guiding an ascending and descending endless apron by the pulley, 
or their equivalents, acting on the edges of said endless apron. 

392. Looms for Wbayiko Plaids, Ac ; Merrill A. Fnrbush and George Com p ton, Worcester, Massachusetts. 
Claim— The employment of two sets of ratchet wheels and aptiendages, each sst consisting of reversed 

ratrhf ts. In combination with two sets of cams and two series of shuttle-boxes. Also, two sets of reversible 
ratchets and appendages, the two sets or cams, and two series of shuttle-boxes, in combination with one pat- 
tern chain or cylinder, in manner specified. 

393. Washing Macbixe; George Oeer, Uniontown, Illinois. 

Claim — A washing machine provided with a lever, cylinder of rollers, clutch, endless belt, adjustable 
levers, made as set forth, so that by shifting the lever tile motion of the belt will cease, and hold the clothes 
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ml rest beneath the rotating cylinder of rollers, and so that the belt may be loomed or tightened when de> 

tired, by shifting the hirers. 

394. Tkskthq Leather ; Jacob Gore, Milford, New Hampshire. 

Claim — Giving to the liquor or tanning fluid in the vat a rapid motion, commencing across the bottom of 

the vat and under the suspended hides, for the purpose net forth. 

095. Co instruction or Piss fob Secubho Artificial Truth ; John HassalL Jr, Newark, New Jersey. 

Claim— The splint-pin, used double or single, half rounder flat, for the purposes act forth. 

£90. Meat Cutter; Henry ltavcll, Newark, Now Jersey. 

Claim— 1st, The hook-pointed rotary knives, arranged In the described relation to the hopper. Id, The 
combined arrungemcnt of the stationary curved knives, latitudinal grooves, and rotary knives, as set forth. 

£97. Retorts for Distilling Coal Oils; Robert W. Hazlett and Johu II. Ilohbs, Wheeling, Virginia. 

Claim — 1st, Constructing the horizontal retort with a pan or flat-shaped base and Inclined upper sides or 
top, and with open conduits or gutters ruuiting from end to end of the retort, and arranged on the inner sides 
thereof, and set inclining and emptying into the neck of the retort, the whole for united operation, as set 
forth. 2d, The drawer or charger when open at top, And in no wny or at any time attached as a fixture to 
the retort, mid yet serving during the distilling pruc m a part of the generating chainl>er, and being kepi 
elevated attove the bottom of the generating chamber, and allowed to slide in and out without the necessity 
of removlug or disconnecting any portions of the retort or generator. 

.168. Retorts for Distilling Oil from Coal; J. E. llolmo*. Newark, Ohio. 

Cbilm— The employment in a retort for distilling oil from coal, of a central perforated tube, suspended 
from the month-plore, an open space being also left below tlic bottom of tube, for the removal of the coke 
residuum through the mouth. 

[This improvement cowista in the omployaieut, within an upright retort, and at or near the centre there- 
of, of a perforated tube, through which the va|M>ra, or a great portion of them, can escape to the exit pipe iu 
fist as they nre eliminated, without being drawn or forced into contact with the heated sides of the retort, as 
the greater portion of the vapors are caused to do iu the ordinary stationary retort, by the packing of the coal 
in the cuntre of it.] 

009. Wheel Jack roa Carriages, 1c; Henry Hooton, Massachusetts, and J. O. Bkkncll, Cambridgeport, 

Massachusetts. 

Claim— let. The combination of the hollow box with the lever, the front Jointed pawl, tbo back pawl, and 
the uotched shaft. 2d, The combination of the button, K, the spring, the catch, the button, B, and the jointed 

connecting ml, as described. 

400. DoorLatcu; Mark Howland, Waterbury, Connect lent. 

Claim— The specified relative arrangement for united operation of the latch, with female screw-threaded 

rocket, latch guide plate, with square openiu^, hitch shank or rod, with male screw-thread on its front tod, 
stationary slotted guide ca-o, should r on the latch shank or rod, spiral spring, sliding coum-cting link or 
plate, with crmts-heuds and double-acting knob-tumbler. 
4Jl. Mope or Kkcurixq Corks ij« Bottles; Robert W. Huston, Calais, Maine. 

Claim — The metallic pieces which nre hinged omiw re «viiml Mow the enlargement on the bottle neck, 
ami which are provided with teeth with the strips, and with the wire and clasps, arranged in the manner 
spedflad. 

402. Sbwijm MACirnncs; A. B. Irving, Torre Hiute, Indiana. 

(Maim — The arrangement relatively to one another of the f dlowing parts, to wit : the upper and lower 
filing arm*, upper and lower rack ah ifts, iictuiling enm. combining aud regulating projection, and slotted 
adjustable spring holding down bar, for the purposes set forth. 

403. Retorts for Distilling Oil frob Coal; Win. O. W. Jaeger. Baltimore, Maryland. 

Claim— K The side channels and the trap opening or dinchnrire pipes for the heavy oils. 2d, In com- 
bination with said side channels, the double inclination or arched form of the bottom of the retort. 3d, In 
combination with tho coal oil retort, constructed substantially as abovo set forth, 1 claim the opening, for the 
purposes set forth. 

4'4. Macii inert for Transmitting Mono*; Mathau* K.v&t, City of New York. 

Claim— The arrangement of the earn up- and fly-wheel, in such fetation to the crank that the weight of 
the carriage and of the fly-wheel acts on th-: crank, in the munuor specified. 

4o5. Field Rollers; George Llndley, Chicago, Illinois. 

Claim — The vibrating scrapers, con struct ed and arranged so that tho driver can operate them to clear the 
rollers of tho earth adhering to them, when the machine ii drawn in either direction. Also, constructing and 
arranging the pint form so that the cuds which support it may vibrato freely under it, when the rollers pass 

over uneven ground. 

40«. CncRN ; w. II. McCHntock, Frankf.irt, Ohio. 

Claim— Tho employment of the specified peculiarly constructed circularly vibrating suction and force- 
pnmp, iu combination with a churn, constructed with u perforated partition. 

407. BtrcTtoa Hose; Charles McBurney, Koxbury, Massachusetts. 

Claim— Tho rings, operating in the manner set forth. 

403. Mode of Connecting and Disconnecting Machinlrt bt means of a Belt; Tindal A. Madison, Terra 
Haute, Indiana. 

Claim— 1st, The combination of the shifting bar with the bolt, tho driving pulley, and tho series of dead 
rollers, or their equivalents. 2d, The combination of th<* shifting b ir and box with the gate or pawl, or their 
equivalents. 3d, The guide plate with its slot, in combination with the friction roller, or their equivalent^ 
for the purpose of giving both forward and lateral motion to the belt, when moved from a state of rest. 4th, 
The senes of dead rollers, for tho purposes and arranged in the manner set forth. 6tb, The lever, In combi- 
nation with the slots, tbo stud, and connecting rod, for tho purpose of operating the gate or pawl, In the man- 
n -r described. 

409. Watbb-TIOHt Sink; Thomas J. Mayall, Roxbury, Massachusetts. 

Claim— The production of water-tight sinks formed from vulcanised india rubber or gutta-percha, sub- 
stantially In the manner set forth. 
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410. Seats ajcd Couches por Railway Car* ; Thomas K. McNeill. Philadelphia, Pennsylvania. 

Claim — Int. Th<* end frame of the seat, with It* slotted stop and the slotted plate secured to the aide of 
the car, in cum I >i nation with the buck and it* pin* ur bolts, when the several parti are adapted to. and ar- 
nuged in r«'«|>'-<-t tn, n-ii-h other, substantially aa set forth, '.Id, The anna, no hliiKed to the inside of the end 
frame aa to be folded down under lite went during the day, and el -vated ao at to form support* fur the couches 
during the night. 3d. The vertical fnunea hinged to the aide of the c»r, and furnished with lodge* to supjKirt 
two coaches, 4th, The board, its rod, and the hangers, when arranged ait aet forth. 

411. Device for Operating the Index op Time llEtinnEU; Hubert McKonua, Rossvllle, Tennessee. 
Claim — The moving of the pencil, in the manner described. 

412. IUetotiro Machines; John Macpheraon, Penuingtou, New Jersey. 

Claim — 1st, The curved, slatted, flexible apron, when constructed in the manner aet forth. 2d. The com- 
bination of the endless apron with the curved, slatted, flexible apron, arranged iu the manner set forth. 

413. CCLT1TAT0R8 ; R. M. Melton, Criglcrnville, Virginia. 

Claim — 1st, The combination of the adjustable link* with the adjustable slide, arranged aa d"*crib»d. for 
the purpose of adjusting th • distance |ietw-«-n the iiloiuhs. 2*1. In combination with the curved plough l~.uu, 
th« coulter, conatrocti-d and arranged substantially a* described, whereby the draft of the aide ploughs ia 
regulated by eliding the coulter 011 the l-e.im and tirtu supjM.rt given to the coulter in passing through cum- 
pact ...i I 

414. Lock por Repeating FtRS Arms : J. R Mock. Klixabethtown, Kentucky. 

Claim — The u<m< of the colled spring, iu combination with the sliding lock, the catch, cutch spring, and 
grooved barrel, and grooved bn*ch-pin. 

416. Makcpactcre op Corrugated Heum; Richnrd Montgomery, City of New York. 

Claim — The roller, a. with ita peculiarly formtvl pr J ■ctiona and r-cesaes. In combination with the roller, 
r. arith ita peculiarly formed projections ami rec-sees. arrung-d in relation to each other, as set forth. Also, 
tli* rollers, A and B. In combination tie; loi hut, i , said pait* being arranged iu r» laljon to each other, a* 
and for tho purpose* described. 

41o. Apparatus por Seasoning Lumiiki: ; M. R. M.«.r<\ Philadelphia, Pennsylvania. 

Claim — The combined arrangement of the track rails, or their equivalents, with a stcaiuing and drying 
chamber or vessel, fitted with steam pip * and sto|>-< K kt or valve*. m> .m to operate therewith, iu the Dianner 

417. Brook; D.J.Owen, Sprlngville Lynn. Pennsylvania. 

Claim — A broom provided with u leather l*»g. spring, and otherwise mnde as described. 
4JJ. CroMODT Sawing Machines; U. \V. Parker, Klt/xsllliaui, New Hampshire. 

Claim — The cross-head and the several pirts attached to it, whether arranged aa shown in Fig*. 1 and 2, 
or aa in Fig. 3, togeth r with the piece, x, or its equivalent, to work tho anus, v and .n, to raise the aaw and 
tlv handle, to bold the aaw when raised. 

419. Churn; J. R. Parker. Sing Sing, New York. 

Claim— The combination of tho rotating faces of the disk with tho stationary fares, in the manner art 
forth. 

420. Chairs por Railways : J. Y. Pertbndy, Satan, Maasachnseft*. 

Claim — Tho arrangement ami ap|.lii- ition r-ol liearcrs with respect to the elastic hearing, Its cap plate, 
the base plats, and und t the rail* of the m*l way chair, and |>articui*rly with the clastic bearing and cap plate, 
arranged and protected l>y a n ■•■ --. > -- nt.aily as explained. 

421. Mnxi; A. K. Pirkey. Bradford, Illinois. 

Claim — The described arrangement of the adjustable slides and the corner tdeces, to operate in combi- 
nation with the piston which receives its motion by imam «»f a lever and wheels, in Um manner specified. 

[The Invention consists in a device l.y which the d'stanee between the aide* of th- shell and piston can be 
related, ao that the flour or meal may be brought to any desired stain of nueuess.] 

423. Screw Dies; A. P. Pitkin, Hartford. Connecticut. 

Claim — Making a screw plate, with laith top and bottom parts which hold the die. cast or made on to 
the arrow plate, in th" manner d>-scri»*-d. Further, the making the Inlet for the introduction of the die iato 
ita chamber, between the parts through the outside edge of th • screw plate, as described. 

423. Clover Huller*; Christian Reif, Uartleton, fs wis Township, Pennsylvania. 

Claim — The projections at different angles on the concave, In combination with the spiral rows of pro- 
jeets on the cylinder, aa set forth. 

424. Not Cracker; Kxra Ripley. Troy. New York. 

Claim — The d< scribed nut-cracker or implement, consisting essentially of the Axed jaw. with its standard, 
the movable jaw with it* slide, and the eccentric or cum with its handle and Hunch, as described. 

425. Rawing Machi.nr por Rx-aAWtxo Boards; A. C. Ross, Alinont, Michigan. 

Claim — 1st, The arrangement of circular aaw and stationary divider, in connexion with a permanent 
horiiontal bed in re-sawing uiachin.s. 2d. The bolUhsped Oancheaor suckeu of the saws, constructed aa 
deer ri bed. 

498. StXP-ACTU*a Waooic Brake; Joseph Ruse nr runs, Avoca, New York. 

Claim — The arrangement of means aet forth, for oparat.ng ihu brake by the holding hack of the team. 

427. Stoves ; George H. Russell. Daltimore, Maryland. 

Claim— The combination, with tho Inner fln> drum, of the cold air bis*, vertical side pipes, and elbow, with 
their damjsrs, cylindrical cover, or top drum, with its chambers and connecting tuU>, horizontal sir spare and 
outlet, with air-drums, passage, front vertical register pipes, fx it- warmer connecting pipes, and foot-warmer, 
with Its) register, ventilating reg sters, double smoke-pipes, with dampers, set as described, and divided out. r 
Sawnl a ill lias, with Ita psRWRgw or puajagee, aubstantially as set forth. 

428. Carpet Fast Kirn; A. M. Smith. City of New York. 

Claim— The combination and arrangement of the point, a, lips, b b, slot, e, bearing, d, Hps, e e, point, f, 
nook, g, lips, h h, bearings, I i, as apeclttod. 
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429. Maxctactcre of Beltixo ; Chariot, B. Smith, Philadelphia, 



Claim— The manufacture of continuous belting or boards hy uaitinic pfcow of hand Iron, by lannluc and 
riveting two beveled ends, so as to produce a rhombuldal joint, in the manner described. 

430. Cordage Macuixert; George Stephenson, North field, Indiana. 

Claim— The employment of a aeries of movable bearing cross-bars with aide pivota or gudgeons, the ends 
of the cross-bar* being supported by longitudinal slots or grooves in the flyer bura.and connected to each other 
by elastic straps or thongs, whereby the cross-bars are made to preai gently upon the end* of the spool* (which 
are mounted upon the aide pivots), to reatat slightly the rotary motion thereof, and also admit of the occasional 
removal of one or more of the spools, without disarranging othere of the aeries, the croas-burs spools and 
elastic atrapa being arranged in the manner described. 

431. Axle-box roB Railroad Cabs; Levi Stevens, Fitchburg, Massachusetts. 

Claim— Ainu m>»de of anti-friction metal and backed with a casing of bronsc, the bronze i 
the anti-friction metal, and resting upon the axle, for the purpoee described. 

43*2. Condexsing Steak Engines; John Sutton, Assignor to self and DeWitt C. Tan Tuyl, City of New York. 

Claim — 1st, The arrangement of the combined air pump and condenser piston, K, to act Independently 
of tin? walking beam of the engine, so that a portion oi the exliauat steam, while the piston, r, is first com- 
pletiug and commencing n stroke, sludl impart a fall stroke to the piston. K, aa described. 2d, The arrange, 
ment and combination of the forked levers, q a, the crank, B, lever. B, and piston rod. X', so that by the action 
of the piston, X, the crank, r, will be assisted iu passing the dead points, but during other portions of the 
crank movement, the parts above named will be disconnected from the crank, E, as described. 

[In this Invention, the air pump and cylinder of a condensing engine are combined, and the cold water 
injection is ao applied that condensation takes place In the air pump, and the use of a separate vessel as a con- 
denser dispensed with. The air pump is operated by the direct ptvawure of the exhaust steam upon its 
without any aid from any other part of the engine and tbo surplus of power in the air pump over i 
what is necessary for the diachargo of the water of condensation from It la used to help the crank 
past the centres. J 

433. MaMtactcbb or Wrbxcues; Oeorge C. Tsft, Worcester, Massachusetts. 

Claim — The peculiar mode of constructing the bead and shank of screw wrenches, namely, by first form- 
ing or constructing the head and shank or bar separately, as described, and then uniting the head and shank 
after the shank has bceu inserted into the depression first made in the head by welding, the whole operation 
being substantially as described. 

434. Seeding Machines; T. II. Tatlow, Jr., Palmyra, Missouri. 

Claim — 1st, The employment or use of the covering hoe, ofierated from the supporting wheel through 
the medium of the rollers, l«ar, J, and the bar*, p I, connected by the rod, h, as described. 2d, The 
provided with the curved burs, J j, In connexion with the shares, H x, aud ho>-, arranged as set forth. 
433. Corx Mills; J. W. Taylor,*Phlladclphla, Pennsylvania. 

Claim— The application and arratigemuut of tbo oblique projections to the abell or i 
the manner specified. 
430. Tailors Pbessino Machine ; J. W. Thorp, Hillsboro', New Hampshire. 

Chdin— Raising the heater from the bottom of the hollow goose, either by means of the projections formed 
on the bottom of the heater, or by adjusting screws, or their equivalents. 

437. Bee-hives; S. 11. Walker, Somervillc, Tennessee. 

Claim — The moth decoy entrance, provided with ths Jutting lipa or ledges arranged Just within the l<oe 
entrance ncross its entire extent, both above aud below, in the manner specified. Also, the coimtrnction and 
arrangement of the mws-bars attached to a supisjrting cross-piece, and witli open spaces around their end*, 
iu the maimer set firth. 

438. Boring Machine; John Wangli, Elmiro, New Tork. 

Claim— The arrangement of those mechanical appliances in a peculiar manner, substantially as set forth. 

439. Gab Regulators; D. Wheeler, Fairfield, and Isaac Little, Bridgei«ort, Connecticut. 

Claim— The combination of a self-acting dlachargo pipe or siphon with the chamber of a gas regulator, 

as described. 

[An inverted siphon is attached to the gas regulator, and arranged relatively to the outlet by which the 
burners are supplied, und to the other parts of the regulator, that while containing a column of water or other 
lii|Uid sufficient to balance the pn asnreof the gJis.it will constitute a self-regulating means of escape lor 
nny water or liquid matter that may result from condensation in the pijK s between the regulator und the 
burners.] 

440. Fmctiox Spring ron Supporting Window Sash; E. D. Williams. Philadelphia, Pennsylvania. 
Claim— Providing with friction springs having sharpeued projection* or spurs for cutting their own 

groove*, as set forth. 

441. Cotton axd Hay Presses; Samson WolfT, Ticksbnrgh, Mississippi. 

Claim — The combination of a conical spiral wheel or pinion with an inclined rack, when the utter h> set 

oblique to the axis of the pinion, in the maimer described. 

442. Mosqviro Bab; Thomas S. Williams, Enterprise, Mississippi. 
Claim — The folding muse] ui to net or bar, as described. 

443. Seats and Couches for Railroad Cars; Theodore T. Woodruff, Philadelphia, Pennsylvania. 

Claim — The combination and arrangement of the two frames with each other and with the supports 
therefor, connected with each compartment of a c«r. the said frame, when spread out, forming conches for 
two i»ersons, on the same level with the seats, and when transformed one of the said frames forming seats, 
and the other the back for such seats. Also, connecting the frame which forms the seats with the frame 
which form* the back, by means of linka, connected with one of the said frames by means of hinged Joints, 
nnd with the other of the said frames by menus of sliding hinged Joints. Also, in combination with the frame 
for the main scats, the auxiliary seats which slide under the frame for the main seats. Also, the frame for 
an elevated couch, when combined with the car, by means of sliding hinged joints. Also, in combination 
with the elevated couch next to the side of the car, or the equivalent therefor, the front elevated couch, so 
connected with the car as to admit of being let down to form part of a double couch, and thrown up towards 
the roof of the car when not wanted as u couch. 
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444. Sexf-acttno Prudes ; Letter L. Bond, Chicago, Illinois, Amignor to self and Gilo* B. William!, City or 

New York. 

Claim — lrt, The arrangement for connecting the prera beam with the levers by the connecting bam, 
whereby tlve press Is made to operate from above and below. 3d, The socket slme and the ratchet plate, or 
their mechanical equivalents, for altering and gauging the power of the press. 

445. Machines for Maximo Upboutert Springs; G. A. and 8. W. Young, Providence, Rhode Island. 

Claim — 1st, The cutters, attached to the machine and arranged relatively with the roll* and bar, when 
the movable cutter is actuated automatically by suitable mechanism to cut the springs as formed from the 
continuous wire. 2d. The bar, attached to tho lever, or other part of the machine or framing, when provided 
with a bend to project over the uppermost roller, for the purpose of guiding and ensuring the turning or bend- 
l»g of tho wire, as set forth. 3d, The plates, when used in connexion with the shears, for the purpose of cut- 
ting off the springs and bending the euds thereof simultaneously. 

440. Machines for Measuring Cloth; John W. Drummond, Assignor to Horace n. Day, City of New York. 

Claim— The combination of the measuring wheel, in combination with the spring block, or 1 
tent thereof, for holding the cloth to the periphery of the wheel, aod for stopping the said wheel the i 
the cloth has passed off. 

447. Coeebe Pots; D. G. Fletcher, Assignor to solf and Henry Weiskopf, Racine, Wisconsin. 

Claim— The box -like strainer arranged with a hinged top, so that access can be liad to the some from the 
inside as well as from the outside, and that the same can easily be cleaned. 

448. IUfrmkrator; Win. II. Laxellc, Assignor to self and Klbridge B. Lazelle, Boston, Massachusetts. 

Claim— The combination and arrangement of the siphon pipe, water space, and ice-box, open and beveled 
at one end, as set forth. 

4W. Drt Gas Metres; Hagh Loguo, Assignor to self and Daniel P. Vnndergrift, Philadelphia, Penna. 

Claim— So constructing one of the [wrtitious totween two of the chambers of a dry gas metre, that it may 
afford a passage tor the gas from the inlet pipe to the central opening of the valve Stat, subfUutially as set 

forth. 

450. Hemp Braki; Henry F. Mann, Assignor to self and Win. J. Walker, Laporte, Indiana. 

Claim— 1st, The combination of the adjustable cams or onus with the breaker, as constructed, the whole 
being arranged as described. 2d, The adjustable spring, as arranged and operated for the purposes set forth. 

461. Machine for Cdtomo India Rubrkr into Threads; Henry Mtsser, Roxbury, Assignor to Charles Rice, 

Boston, Massachusetts. 

Claim— The arrangement and combination of the rotating table and tho adjustable cutters, as described. 

462. Grinding Mills; A. Orvis, Niagara, Assignor to self and Downs A Co., Seneca Falls, New York. 

Claim — The construction and arrangement of cylinder. D, and concave, F, with supplementary cylinder, 
o. whereby the rhomboidal teeth, f and g. servo to adjust the parts to efticieut action by means of the longi- 
tudinal movement of the collar, e, on the shaft, B, substantial! y as set forth. Also, the peculiar conformation 
vf the grinding surfaces of the cunt iron cylinder, R, and concave, H. consisting of the alternate intersection 
of tiie raised and depressed corrugation* I hereof, In the manner described. Also, the combination and ar- 
rangement of the two concaves, r und u, spout, J, and divided winged |*rtition, R, or its equivalent, whereby 
the operation of cracking and grinding in aaid concaves may be conjoint or separate, substantially in the 
manner described. Also, the automatic rapper, V, arranged and • unrated as described, for the purpose of keep- 
ing the bolt free from obstructions, and rendering its action efficient. 

443. Sofa Bedstead; Win. H. Tendler, Assignor to self and John F. Moeschlin, Cambridge, Massachusetts. 

Claim— The Improved sofa bed, constructed not only with each of its arm-rests formed In two parts and 
hinged together, arranged and applied to the back awl bed-frame, but with its seat hinged to the bed-frame, 
so as to be capable of being moved with respect to it and the arni-rvMi*. Also, the combination of the pillow 

; frame or i 



and foot-rests with the arm -rests and seat frame or seat applied to the frame, the whole being made to • 
rate together essentially as explained. 

454. Mill Drivers; Ferdinand Walters, Assignor to C. F. Walters and S. H. Stout, Covington, 1 

^ Claim— The driver, constructed and arranged with reference to the shaft and cap, substantially as set 

466. Heel op Boors and Shoes; Alfred B. Wilton. Assignor to self and Charles Adams, Dorchestor, Mass. 
Claim— The improvement of the dished or concave elastic heel, as made with the air channel loading out 
avlty, and arranged as doscri bed. 



1. Machine for G inning Cotton and Wool ; Stephen R. Parkhurst, City of New York ; patented May 1, 1845 : 

extended May 3, 1850. 

Claim — Arranging the metallic rings composing the burring cylinder so near together that no burrs or 
feed*, can fall In between them, the rings having hooked teeth cut in the iieriphery, and so placed around 
the cylinder as uot to have the teeth on any two adjoining rings to 'come ophite to each other, by which the 
wool or cotton is drawn in below the surface of the ring* and the seed* or burrs are cleaned off. Also, the 
i of the burring cylinder with the feeding cylindeis and trash cylinder, to separate the nbres of 
i foreign or nselvas substances. 

2. pRiHTuro Presses; Richard M. Hoe, City of New York; patented May 1, 1846; extended May 8, 1859. 

Claim— The lifting of the cylinder wlien It Is desired that it should not bear on the form as it revolves, 
such lifting Wing effected by means of apparatus connected with the lever, arranged a* described. Also, the 
manner of constructing the spring box or apparatus used by me for checking the momentum of the bed in a 
cylinder press, but which may be advantageously nppli.-d in other machines for a like pur|iosv. said spring 
1m>x or apparatus being furnished with a centre shaft carrying a toothed wheel that gears into wheels or pin- 
juna on several surrounding shafts, the whole of which shafts carry spiral springs, arranged and combined so 
as to co-operate with each other in tho manner described. 

I; V. L. Hedenberg, City of New York; patented May J, 1845; extended May 10, 1859. 

i set forth, in which 1 arrange and combine the flu* and air-hoatio E 

!<>• 
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spaces, and the pedestal of my stove, the hut air space being botwotn the i 

descending draft spreading aruund tho base uf the stove. 
4. The MAKtrPACTUrtk or lm>u Ribber Fabrics; Nelson Goodyear, late or Newtown, Connecticut, Henry B- 
Uoodyear, Administrator; pa touted May 13, 1445; extended May IT, 1869. 
Claim— The i n to rm Inking and combining fibrous substane-s with the guin In forming India rubber fab- 
rics, solid and tirni in the body, with a smooth i 



Additional Improttmexts. 

1. Journals op Railroad Cars; Wm. Baker, IMca, New York ; patented Angnst 11, 1857 ; additional dated 

May 3, 1859. 

Claim — 1st, Placing a cylindrical coiled spring aronnd tho piston, immediately hIioto th«' socket to l>o need. 
Instead of the volute spring Im-Iow tho pinion an<l within the socket. 2d. 1 do not claim generally a ball valve, 
as this is in common u«c in various connexion*, but 1 claim tho n«c< of tlio bull valve, in combination with the 
enlarged chamber, and the arrangement d< fciilwd for communicating ami sustaining tho oil in contact with 
the Journal. 3d, I claim tho tiso of tho flat spring to lie u*cd for vibrating the piston, together with tho ar- 
rangement I have described lor seating tho piston on tho spring. 

2. Mangles; D. Cumuiing, Jr, Mwbile, Alabama; patented July 27, 185S; additional dated May 3, 1559. 

Claim — Tim employment or use of the cylin<lor, c, having an elliptical surface upon a portion of ita peri- 
phery, and having a fixed uxi* of rotation, tho cylinders, p, having a movable axis of rotation, and the eccen- 
tric cams arranged upon u movable rod, and their pressure fating regulated by suitable spring!*. 

3. Modes op Vestihtixo Bulroad Cars; D. H. Fox and John Fink, Heading, Penn.«ylvunia; patented May 

8, 1866; additional dut- d May 1", 1^69. 
Claim — An an Improvement <m our pat nt aforesaid, tho construction of the fan clumbers with outlets 
at each extremity, and their combination with tho other j>orii.ms of the ventilating apparatus. 

4. Ore-CRHSHINO Machines; S.imuel F. Hodge, Detroit, Michigan; patented May 28, 185"; additional dated 

May 17, 186U. 

Claim— The altcrnnfe lifting and dropping of a stamper or hammer, by mem* of tho combination of the 
icai rod with two or more rfaniping rollon<. the peripheries of which are not compu te circlea. 

6. Cookixo Stoves; Samuel B.Sj«ulding. Brandon, Vermont; jwitcnted June 22, 18&S; addiUonal dated May 
17, 1859. 

Claim — The extension of the fluon und r tho hearth, a* described. 

«. Bow Wiupplk-trees ; Freedom Monro*?, Borneo, Mirhl^u; patent-sl Aug. 20, 18:>«; additional dated May 
24, 1K5D. 

Claim— The bearing hnr, the chain and brace* attnehed thereto, and the paddled swivel Joint, to be used 
in oombhiation with my improvement in humeri, disclaiming tho original Invontiuu heretofore |*teuted. 

"■ Apparatus pon Evaporvtku Saccharine JtiCRs; Lyman P. Harris, Mansfield, Ohio; patented Jon. IS, 
1859; additional dat d Mny .11, 1S5'.'. 

Claim — 1st, Tho application of oue or moro dampers to the movuble furnace: also tho cooling surface on 
tbo c*aporator connected therewith. 2d, The movuble flue, a* described. 3d, The broad hook or supporter, 
or ita equivalent, us act forth. 

Be-IaStES. 

1. Gxa Btnurnut; John B. O'NVil. Kingston, New York, Assignee* of Yarnall Bailey, Philadelphia, Penna.; 

patented October 12, IboS; re-issued May 3, 1S59. 
Claim— Producing a If^-ht which may be increase 1 or d tninfahed at pt<-a«nre. by meani of the adjustable 
heater or heat receivers, operating in connexion with a wick tube or bolder, and the flame of tho lamp ur 
burner. 

2. Kirrmno Machines: Nelson P. AhVn, Troy, New York; patented July 13, 1868; re-issued May 3, 1868. 

aalm— Stopping a knitting machine when the yarn accumulates in ita needle* by the action of tho accu- 
mulated yarn. 

3. Shuttles por WBAVT«m Cloth; James Baldwin, Nashua, Now Hampshire; patented January 31,18i0; ex- 

tended for seven years fium and after January 31, 1S54; re-issued May 3, 1869. 
Claim— Furnish! tig the shuttle with a spring and catch, no arranged that the bobbin will be received or 
released at one operation. 

4. Titi Mode op Coxvtrtixo thr Backs op Car Seats two Bkim or Louxoeb; Ilcnry B. Myor, Buflalo, New 

York; patonted September lu, 1854; ; ro-iasucd May 3, ISa'J. 

Claim — 1st, The use of the Imrks of car aoat« for fonniug upper horizontal beds or bmnge*. 2d, So arrang- 
ing the backa of contiguous senL". that thoy mi-ct and n<main In the same horizontal plan*'. 3d, The ns»« ol n 
cuahioned surmce interme<llate botwirn the cudiionod «nrfaco« of two car seats, so as to l«»rm with the same 
a horizontal bed. berth, or lounge, said iutcrmodiato cudhion forming an attachment to, and appearing as part 
of, tlie car seat, when not odjuxtcd to aid in forming a l>erth, l>ed. or lonug«. 4th. Forming a continuous lino 
of lower horizontal beds, berths, or lounges, of a series of car seats In railroad cars, by unitinc the sererol 
seats so as to All up the entire space between the seats with adjustable cushioned attachments of the Meat*, 
w hatever be the character or disposition of said attachments, so long as they form and appear as parts of the 
seatu, when not adjusted to form said continuous line of lower bods, berths, or lounges, 
6. Uetorts por DiarrLLrxa Oils prom Coal; John Nicholson, Alleghany, Pennsylvania; patented February 
1&, 18W; re-issned May 3, 1869. 

Claim— 1st, The nse of a straight or enrred, or straight blade or blades placed on the agitators or firms 
of shaft, for the pnrpose of agitating, lifting, mixing, and bringing all parts of the mass within the retort in 

anTbL*^ t1 "" h ° Ut ' M ' Th " am,,1 ^"'" ,)! ,,,,nr ,hl ' "" ,, ' r * <1 -"- of l ' r " r '" ,rl : of fo,ir " r n, " re rt "' > '. ,| > 



with, and opposiU) to, the supply and discharge openings. 
6. Copper Pots; Wn. H. Elliot, Plattsbnrg, New York; patented Januarj- 26, 1S59; re-lsaued May 10, 1859. 
Claim-lst, The combination of boiler, still-worm condetwer, conducting plate, and t 
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of the still worm at g', when these devices art- so arranged tn relation to each other that an opening to the 
external uir shall be pro vide J (or the iion-otirifl^iifibN* gases, while thu condi nsibl • vapors aie reduod ti) a 
liquid without coming in contact with the condenser water, and then turned by conductor* into th ■ boiler. 
"2d, Th« ariangemcnt or the joint below the spout, so that vajior can pas* through the spout wiihout tirst 
passing tin- joint. 8d, Tbo employment of conductors, In combination wi;h tho condenser, tor the puipo»c of 
liUliig the water joint or keepiug it full. 

7. Mowjj.0 axd Rf.apinu JUcmsra; J. W. Mullcy, Amsterdam, New York ; patented Dec. 10,1806; reissued 

May hi. lsio. 

Claim— 1st, Connecting the frame of the platform with the frame carrying the driver and raker's went, 
in tho maimer act forth, namely, securing the relative position of tho two frame* by means of the brace in 
the roar, and the laterally inclined draw-tdioo in front. 2d, Tho shoe, in combination with tho tongue attach- 
ment in fioat thereof, tin- said shoo lajing count rucied mid arranged as described, ad. The rod and the rails, 
connected in thu manner described, in combination with the pde, tho rocking shaft, and the lever. 4th, The 
arrungernent in relation to the driver's sent of the lever ami mechanism corniccled iheiewiih, for laising and 
lowering the cutter bar, whereby the sickle may be raised in the mauuer described. 

8. Guaj* S m* abators ; John R. Moffltt, l'iqua, Ohio; patented Nov. 30, 1862; rv-iasued March 23,1868; re-re- 

issued May 17, 1850. 

Claim— The endless chains, composed of metallic links provided with protuberances or depression*, when 
uaod in combination with mii table driving ch^in gears to imparl a positive motion to tho straw-carrier uf a 
threshing and oeiKirating machine. 

9. Gbai.v Separator*; John K. Moffltt, Plqua, Ohio; patented Not. 30, 1862; re-issued March 23,1858; re-re- 

issued May 17, lSoJ. 

Claim — In combination with a receptacle In w hich the tailings arc deposited by the winnowing apparatus, 
the arrangement of the «erew elevator in relation to the threshing cylinder, for the purpose of returning the 
tailings to bo rc-threshed. 

10. Grajs Separators; John It. Moffltt, Uqua, Ohio; patented Nov. 30, 1862; re-issued March 23, 1863; re-re- 

issued May 17, 1SV>. 

Claim— The reversible screen and delivery spouf, Arranged with, and to the discharging spout of, the 
" funning mill " or "shoe of a threshing machine, »oas to be isolated from the winnowing arrange uieiit, aud 
made to deliver at either one side or the other of the machine. 

11. Oram Separators: John R. Muflltt, Plqua, Ohio; patented Dec. 1, 1857 ; re-issued Slay 17. 1859, 

Claim— The arrangement of disconnected idwfts, carrying pinion chain gears, rotated at equal speeds from 
a single »haft or driver, and acting to drive the- endless apron from its lower end, while permitting the escapw 
of the otraw through the lower oitcriiug* of thu apron. 

12. Maciuxert reit Prrpirmg Oval Pictire Framed; Wm, Gardner, City of New York* patented August 

1", lt*5»; rc-Lwmd March 15. 1S50: re-ic-i*£Ucd May 17, 1860. 

Claim — The combination of a scraper adapted to the form of the moulding, w ith the revolving face-plate 
of a lathe, when the said scraiwr Is arranged a* to be self-adjusting laterally to the said moulding. 

13. Gram Separators; John It. Moffltr, Piqua, Ohio; patented Dec. 1, 1857; re-issued May 17, 1850. 

Claim— The corut ruction and arrangement of the rotary beater within the apron, in combination with 
tho falling svetious. 

14. Gram and Grass Harvesters: 0. Aultman Jt Co., C.inton, Ohio, Assignee* of Phllo Sylla and August us 

Adams, Klgin, Illinois; patented September 20, lbo.i; re-issucd May 17, 186U. 

Claim — Lit, An elevated binding table, in combination with the platform for receiving the grain as it Is cut. 
2d, The combination w ith the binding table of one or more hinders' stands on a lower level titan that of the 
table, ad, The combination of a binding tabic with a binders' stand, having an elevated «ide for the binder 
to rest bis legs against, and thereby steady himself without the aid of his arms, both of which are thus left 
at liberty to do the binding. 4lh, Die arrangement of tho rakers' aud binders' stands *<> that the grain may 
be raked from the platform, and delivered upon the hinder*' table before the several binders' stand*. 6lh, Tho 
arrangement of tile dumping-tray with tho rakers' aud binders' stands. 

15. GRAtN and dust) IIarvxateiui; C. Anltman k Co., Canton, Ohio, Assignees of Philo Sylla and Augustus 

A.lams, Elgin, Illinois; patented September 20, 1853; reissued May 17, 1850. 
Claim— 1st, The combination of the Anger beam and the main frame with a yielding coupling arm, 
whereby the progressive movement or the ringer beam over the. ground will be controlled by the main frame, 
and Its upward and downward movements by the undulations of the ground over which it is drawn. 2d, Tho 
combination of a yielding coupling arm and a yielding brace bar with the finger beam and muln frame. 3d, 
The combination of the ) ieldlng bar* and the removable bulls, or the equivah ut thereof, with the Anger beam 
and main frame, whereby the finger beam may be allowed to slide loosely on the ground to adapt thu machine 
to mowing, or be held firmly above thu ground to adapt the machine to reaping. 

18. Gram a*d Grass Harvesters; C. Aultman * Co.. Cantou, Ohio, Assignees of Philo Sylla and Augustus 
Adams, Elgin, Illinois; patented September 20, 1863; reissued May 17, I860. 

CUim— The short linger beam, in combination with the yielding connexion with the main frame, or its 
equivalent. 

17. Gram ajid Orvw If vrvesters; C. Aultman k Co.. Canton, Ohio, Assignees of Phllo Sylla and Augustus 

Adams, Elgin, Illinois; patented Septenib r 20, 1853; re-issued May 17, 1850. 

Claim— The combination of the finger beam with the hinges by which it is drawn, arranged above the 
plane of the cutter. 

18. Gram asd Grass II axtistkbs ; C. Aultman k Co., Canton, Ohio. Assignees of Phllo Sylla and Augustus 

Adams, Elgin, Illinois; patented September 20, 1863; rehmnd May 17, 1859. 
Claim — The combination of a counterpoise weight, or the equivalent thereof, with that end of the linger 
beam next the main frame, to equal i Re its pressure upon the ground. Also, the combination of a counterpoise 
weight, or the equivalent thereof, with each or either tnd of the finger beam, to diminish its pressure upon 
the grouud. 

19. ORAM A?td Grass IIarVkstkM; C. Aultman k Co., Onion, Ohio. Assignees of Phllo Svlla and Augustus 

Adams, Klgin, Illinois; patented September 20, 1863; reissued May 17, 1M». 
Claim— The combination of a stop with the mechanism for connecting the finger beam with the main 
train*, and allowing it to rise and fall. 
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20. MAXUrACTORX op India Rubber Goons bt means or 7jko Compounds; Horace II. Day, City of New York, 

Assignee of Ileury U. Tyor and George Helm. N.-w Brunswick, New Jersey ; patented Jut. 30, 1849 ; 
re- issued August 7, lS4y; re-ro-iiwm-d May '.24, It&tt. 

Claim — India rubber fabric* made by tlio combination of caoutchouc, in It* several varieties, with the 
sulphuret of «inc, or the bi-eulphuret of x.ih\ or thu hyposulphite of sine-, or the sulphite of xinc, and aim 
with zinc compound* iu their several forms, n* set forth, and sulphur, and in c .niMnation with those in cither 
ease, the submitting said com|*ouud to the action of steam at a high temperature, the wholo being combined 
and manufactured aubatautiully as described. 

21. App abatus roK RAtsixa Water; Wm. T. Barnes, Buffalo, New York; patented March 20, 1849; rc-lavued 

May 24, 1809. 

Claim — 1st, The combination of a casing whose side* slope ontwnrd from the induction opening with a 
revolving pinion, the edge of wh<**,< blade* conform to. and run near to, the sloping sides of the casing or the 
spiral rib. 2d, In combination with a caning whose side* sb>i>e outward from tin- iductlon opening*. I claim 
a routing piston, with fixed html**. Incllm d upon the face t«. tb • axis of the piston rod. 3*1. Dividing the 
stroam of liquid a* it enters the casing containing the rotating piston, by causing it to pass through two or 
mora induction openings, arranged so that the hLides of the piston pass over these openings. 

22. Inestanw; Thomas Robjohn, City of Now York; patented August 25, 1857; re-is*u<d May 24, 1859. 
Claim— 1st, The arrangement for nVxiug the elastic diaphrngm, bv attaching a mechanism in connexion 

with the cover for the ink cup, that the opening and closing thereof shall rff.-t.-t the raising i>r discharge of 
the ink, or other fluid, into or from said cup. lid, The cover, arranged and operating ns above set t.rth. in 
combination with the elastic or flexible diaphragm and a non-corrosive fountain or ink cup, when o|s rating 
as specified. 3d, The combination and arrangement of c;im lever and plunger, or the equivalents thereof, for 
effecting thu raising or discharge of the ink by ruining or cloning the cover of the non-eurroeive fountain cup. 
4th, Arranging the cam centres in such relation to each other that, by raising the cover, the requisite duprea- 
sion of the diaphragm will bv producrd to obtain the required result. 

23. Cracker Machine; John McCollum, City of New York; patented March 23,lf&2; re-issued May 31 > 

1869. 

Claim — The combination of adjustable springs with n cracker cutter and It* resisting surface or bed. 

24. Machine fob Crbasi.no and Ulacki.no Leather run Harness; Adolph Stempel, City of New York; pa- 

tented Nov. 2, 1858; ro-iosu-'d May ill. IKi'J. 

Claim — 1st, The praasuro roller ami the creasing nnd embossing rollers, iu combination with the color 
fountains and felt rolls, arranged to ojierate us m-i forth. 2d. The urringeiiieut of the embossing rollers with 
their projection flanches, to operate in oombinatinn w ith the guides, in the manner specified. 

25. Puatis for Boiler Holes: and Tops or Stoves? : David Stuart and Richard Peterson. Philadelphia, Pinna, 

Assignoos (through niesiK'-a^igiimcut^ ot John B. Cliollar, Albany, New York; patented February 
6, 1S4J; re-issued May 31, lS.Y.L 

Claim — Constructing a cross-piece fur cooking stoves and ranges with a hollow chamber, and with the 
openings to allow air to pass into the Mild ehamlMT, as •« t forth. 

20. Grindino and PousniNO Knives; James Dodpe, W«t< rford, A**'gnor to self and David Blake, Albany, 

New York; patented October 12. 1S-VS; reissued May ill, 185". 
Claim— Grinding and polishing articles, nnd forming their surface* upon or against the periphery of a 
grindstoue or polishing wheel, or other analogous reducing surface, by attaching them to the peri|.hery of a 
revoking drum or cylinder. Also, making mat rices in the periphery of a wheel to which a series of article* 
to be ground are attached, said matrices being adapted to give the required sha|ie to the articles to be ground, 
so as to grind, polish, and shape such articles in a uniform manner. Also, in combination with said matrices, 
attaching and supporting the articles to Ik- ground upon the cylinder, in such manner as to allow them to rock 
or accommodate themselves thereon, whereby their surfaces may be shaped either convex, flat, or concave. 
27. Gas Lamps; George U. Hechtel, Assignee (through mesne^tssiguinent) of Horatio O. Sickles, Philadelphia, 

Pennsylvania ; patented August 7, 1M'.»; reissued May 31, 1^59. 
Claim — 1st, Forming a valve within the adjustable gas chanilsr. and a seat for the said valve on the tube 
which contains the wick, so as to regulate and extinguish the light when required, whether the said valve he 
mule and arranged in the manner described, or other means substantially th • same, by which similar results 
may be produced. 2d, The employment of the safety valve, in combination with the guard. constructed sub- 
stantially as deacritwd. 3d, The guard, in combination with the combined burner and generator, arranged 
in the manner set forth. 4th, Combining the generator, burner, ring, and guard, in a single piece, made to 
ascend nod descend simultaneously, iu the mauuer set forth. 

Designs. 

1. Burial Can; John McMurthry, Assessor to George C. Murthry, Fayette, New York; dated May 3, 1869. 

2. Spoor and Fork Handles; Wm. II. Lewis, Glastenbury, Connecticut; dated May 3. 1869. 

3. Stotrs; Sherman S. Jewltt and Francis II. Root, Buffalo, New York; dated May 3, 1869. 

4. WaTcn Guards; George Blanchard, City of New York; dated May 10, I860. 

6. StoTR Platr; J. W. Lane, Newton, New Jersey; dated May 10, 1850. 

ft. Stoves; David Hathaway, Assignor to Fuller, Warren A Co., Troy, New York; dated May 17,1859. 

7. SspcxciiraL Monuments; Richard Barry, Boston. Massachusetts ; dated May 24, l&M. 

JUNE 7. 

1. PRnrmo On. Cloths ; James Albro, Elisabotli, New Jersey. 

Claim— Forming ornamental figured surfaces on oil cloth, by raising parullcl ridges or surfaces, b, on the 
ground color, when in a suit or green state, by means of a properly prepared block pressed ii(s<u it ; and then 
forming parallel ridges or raised surfaces, d. ut nght-augh * thereto, and in the form of the design or desired 
configuration, by means of a properly prepared block. It being understood that I claim the privilege of hav- 
ing wither the ground, b, or figure, d, one of Lhem only, if dsadred, composed of dota or brokcu lines or ridges 
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i. Breakwater ; D. nnien Armour, Columbia, Tex**. 

Claim— The projecting or overhanging sand plate, applied in combination with the diagonal walla of the 
break w ater, as described. 

[This breakwater is designed to protect a channel ac ross a bar from thefl»w nf wind which come* in uj.nn 
tbe bar with each tide, and tht» k«ep the channel .-pen without the necessity of nmk ng th- clmnnrd in the 
bar narrower than the channel in the river. This will, of count*, give accommodation to uiorc ships entering 
a river with a tide, and will ensure a coarse for ships even at low water.] 

5. Wabhiwj Machixi ; D. 8. Ayroe, Hope, New Jersey. 

Claim— The revolving discs or heads with the mode of operating the some, as applied to washing ma- 
chine*. 

4> Device for Raima Water ; J. A. Arras, Hartford, Connecticut. 

Claim — The wind-wheel, vane, endless chain, with buckets and weight attached, the cylinder and annular 
receiving trough, arranged for joint operation sub«tniitia)ly a* set forth. 

6. Retolytxq Firr AR*a; Thomas Bailey, New Orleans. Louisiana; patented in England, Jan. 17, 1859. 

Claim — l*t. The placing of the within named working or actuating means within tbe body, a* set forth. 
2d, The revolving chamber working on two adjustable centres of ausiiensinii instead of in the ordinary way. 
Sd, The mode de*eril>cd of connecting the barrel t«i tbe body. 4th, The stopping or retaining ot tbe revolv- 
Ing chamber by means of a spring atop acting on tbe ratchet, nmh stop being actuated by a cam on the 
tumbler. 6th, The notch or cavity in the cap guard or cock-uose, to lit ui*m the solid part of tbe chamber, 
and retain the chamber In a safe position. 

6. Bridle Hits; J. U. Baker, Syracuse, New York. 

Claim— The attachment, as described, of sliding rings or rein connexions to tbe curb Iwrs of bridle bita, 
when the same are operated upon by spring* attached to the bit, in the mnnner Met forth. 

7. Chthxet Cowl; Henry Bedlow, Newport, Rhoile Island. 

Claim— The arrangement and combination of the chimney top or tnbe, a. chamber, r. tube*. «, or other 
external draft passages and deflectors, the tube chamber and draft (Mtssagea communicating with each other 
and the external air, to operate as set forth. 

8. Method or Sawixo Shisulm foom the Bolt ; N. Bnardman. Fond du Lac, Wisconsin. 

Claim — 1st, The employment or nse of two bolt carriage*, when u*ed In connexion with fho adjustable 
planes, and arranged in the relation with the circular saw. a* shown. *o that a shlncle may bo sawed from 
each bolt at each movement of it* carriage, and the two bolts o|«erated upon simultaneously by mean* of one 
and tbe same law. 2d, Tbe adjustable or tilting tracks or boltframea,lu combination with the reciprocating 
carriage* and saw, arranged to o|«rate as set forth. 

0. Examjx CoHPOMTioxa for Bricks, Ac ; Dcclns W. Clark, Bennington. Vermont. 

Claim— The enamel or glaze for pottery ware, or other articles formed of the ingredients, and substan- 
tial I y rut - 1 reined. 

10. iMTROVimtrr iw Taxxixo ; Jehu Brainard and W. H. Bnrridge, Cleveland. Ohio. 

Claim— The described process of treating skin* or hides In a preparation of liquor or liquors, as described. 

11. Pocket-haxdlr FOR Billiard Table8; John M. Bruti«wlck, Cincinnati, Ohio. 

CUim — The pocket-handles, arranged and secured as described, and formed of vulcanixed gutta-percha or 
l Tift i n rul't^r. 

12. Machines for Bcrrjxg Wool and fiixxtNa Corrox; F. A. Calvert and C. G. Sargent, Lowell, Mas*. 

Claim — A cylinder having spaces between the teeth tor the accommodation of tbe seed, in combination 
with a revolving guard, operating iu the manner described, 

13. CORX IlvsKiMS J. 0. Clapp, Seneca Falls, New York. 

Claim — The combination and arrangement cf the carriage, fly-cle irer. cros* lever, concaves, and gauge, 
Made, and tread l«vvr, operutiug cuiijoiiuly a* set furth. 

14. Method of Joixtino. SnijcnLEs; S. C. Cofflu, Ljiwreiieeville, IVnmeylvanla. 

Claim— -So combining with the horizontal saw that saws the shingi ■ from the liolt. the transverse piece, 
and carriage U|<ou it, so that the same saw Unit cut* tli • shingles from the bolt may be used f»r joining «aid 

15. KxrrrfXO MaCHIXEE; Enoch Colvin. Ponltney, Vermont. 

Claim — 1st, The combination of the needle arm ami tbe iron rim upon tbe ring, constructed for raising 
each nee<lle by itself, and completing each stitch Iwfure another is Ixgun. 2d. Tbe cylinder for reversing and 
regnlatlng the motion of the m iclilne while forming tie- h el ,unl i,k>. The combinatioii of the notched 
wheel, t, the toothed bar with its Jo .inter, the cylinder, (be elevating arm. tbe cl'-valing Imr wild cum theiecu, 
and tbe pin on the wheel, by means of all which the motion of the m-ichlne i* revcr^-d back and tortb. mid 
regulated so as to knit upon a straight hose flap* of the proper form for the heel and t««\ 4ih. Tbe wheel, 
P, and the elevating arm, combined with the several part- and devices mentioned iu the ia*t preceding rlte'iu 
or paragraph, as above described, for setting in motion at the pi opcr juncture tbe machinery for ngutatiug the 
formation of the flaps for the hwl and toe. 

16. Light SnADE for Billiard Table; Da%id Conlan. City or New York. 

Claim — A shade tor billUrd tables. Ac, having two reflecting part.", and otherwise made as described. 

17. Bakxs; Thomas Crane, Fort Atkinson, Wisooiudti. 

Claim— My improved harvesting rake* f«»r gathering end elevating cut ntnlk* of grain preparatory to 
binding the mime into sheave*, when the snid rake i« composed of side handles, withering flngers, and swing- 
ing legs, or the equivalents of the same, as set forth. 

18. Lock; Thomas Dougherty, Macon, Georgia. 

Claim— The employment of the spring tumbler*, when constructed and operated in the manner described, 
in connexion with the bolt, the aaid springs lieing detained by the key to let the bolt elide. 

19. Chaix Pc*p; Daniel Du Pr4, Raleigh, North Carolina. 

Clalai — 1st, The endless chain for raising water, composed of the curved detachable links, when said links 
arc constructed and united in the manner set forth. 2d, Keeping the chain stiff between the upper and lower 
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pulleys, bjr mentis of projections on tho link*. 3d, Tho comb! nut ion of the curved links with the peculiarly 
shaped curved buckets, when constructed in the manner aet forth. 

SO. Railroad Chairs. ; Wm. B. Donning, Geneva, New York. 

Claim— let. The peculiar form of a partly raleed and doubls-slntted bed-plate, 2d, The peealiar form 
and position of the clatups, one |*rt of Uiem l.clng confined and borne down on the tie by the weight of the 
rail and all abore it, and the other part, via: the Jaw, renting upon the ftanch of the rail and holding It taut. 
3d, Tho combination of the several parts, a* described, or their mechanical equlvaluol. 

21. Htbrakts; James Fay, Baltimore, Maryland. 

Claim— Tlie arrangement of the stock and chamber, as constructed with th* India rubber bail rod, open- 
ing in the top of box, nut, spring, valve stem, valve, and thimble, the several part* bciug used and operating 

conjointly, in the maimer specified. 

22. Horse Power Machines; Wm. Field, Providence, Rhode Island. 

Claim — Arninjzin^ and HU]>[Mirtlngahollow driving shaft, and the driven shaft p:iasing through the driver, 
whereby both driver and driven shaft turn In the nunc direction, and both ends of the driver are fully sap- 
ported by boxes independent of the shaft passing through It, while at the same time the bearing of the shaft 
l«L*»lng through the hollow driver will b • on the driver only at a point directly opposite its journal, so that 
any slight displacement of either shaft will not cause them to Und ou each other so as to increase tho friction 
of the machine. 

23. Machjxi roit Opxstsro Old Rope; Archibald Ford, Newport, Kontucky. 

Claim — The elevated bar provided with cavith -a, arranged in thu d -scribed relation to the feed mechanism 
and drum, and operating in combination with the latter, to pre|*ratorily open the butts of tho rope, 

24. Mode or STARnxa Citt Railroad Cabs ; George P. Frkk, Baltimore, Maryland. 

Claim— The application of alover acting temporarily upon the axle of a railway earriajre, or other wheeled 

vehicle, in combination with the pullev and chain, and whether the pulley la of uniform or different diame- 
ters, as described. Also, snch lever, in combination with the ratchet wheel and catch, in their application to 
railway or other wheeled vehicles. Also, the copL whereby the lover mny be loosened from the catch at the 
will or the driver, in combination with the said lever, and catch pulley, and chain, whun applied to a railway 
carriage, or oiher wheeled vehicles. Also, the combination of the catch and ratchet wheel with the chain and 
weight, described in the foregoing specification, whereby the engaging and disengaging of the catch is ope- 
rated by the motion of the draft bar. 

20. Ltos for Piakos; Felix and Charles Gelin, City of New York. 

Claim— The glass socket, so mounted in the leg* of musical Instruments, that the escape of sound from 
the instrument to the flour is chocked, without injuring the appearance or endangering the strength or dura- 
bility of the instrument. 

20. Mo*ey Boxes for Stages, Ac; T. W. Olbbrms, Franklin, Now Jersey. 

Claim — 1st, Tlie box provided with the drawers, the former having a flap or door In Its bottom, and ar- 
ranged to operate as set forth. 2d. The change slide or plate, one or more, need in connexion with tubes, and 
arranged relatively with drawer to operate as set forth. 3d, In combination with the drawers and change 
plate or plates, the bell and index, and dial, arranged as set forth. 

27. Safety Caob fob Coal Shafts; D. Glover. Township of Cass, Schuylkill Co., Pennsylvania. 

Claim — The construction of the cage in two separate sections, separated at tho guides, and so connected 
by hinges at the top of the bottom of the sill tlutt, when the rope or chain used in hoisting breaks, or the 
power ceases to operate, the cage shall open at the top where the sections are joined, and the height and 
weight of each section shill operate as a lever and weight to force the Iron shoe on the ends of the sill* 
and pieces powerfully agnlnst and into tho guides, and by this means entirely prevent the dropping of the 
cage and car down the shnft. 

28. Cleaning Srtxxiso Mule Carriage Tops ; Robert Greaves, Philadelphia, Pennsylvania. 

Claim — The described mole of cleaning mule carriage tops, or any mechanical equivalent thereto. 

29. Wind Wheels; W. L. (Jrvgory. Theresa, Now York. 

Claim— The arrangement of the main vane and the regulating vane, to operate in combination with 
the wings, as described. 

30. Rockino Carriage; Albert C. Griswold, Hartford, and Walter R. Grlswold, Durham. Connecticut. 
Claim— Th* employment of the rockers, in combination with the seats or cribs. Also, the railway track 

or frame work with the cords or rods and sprinjj*. wh<m used as described. Also, the employment of the 
elastic substance attached to the rocker, for the purpose described. 

31. Paddle-whe^l; John W. Harris. Durhamville, New York. 

Claim- Constructing paddle-wheels for txmts in such a manner that tho paddles may be folded later- 
ally upon thf frame, and the wheel therebv withdrawn from projecting beyond the sides of the boat, or 
extended at pi asure, whether tho boat be in motiou or at rest, the paddles being connected to the frame 
work, and their outer edge's of tho form shown. 

32. RoTATtsn Dcmfi>q Car; Wm. A. Hawk.s. Corinth. New York. 

Claim— Tho arrangement and combination of the routing pisiform, provided with dumping boxea, with 
the shaft and gcariug. and the clutches, as described, so that the car may he propeUod, and the dumping 
boxes rotated by turning shaft, as desired. 

33. Mattrrss; Henry W. Henley, City of New York. 

Claim— Tlie use or employment of the serrated section, when tho same shall be combined for the pur- 
pose specified. 

34. Harrows; J. nerald and C. B. Tompkins, Trumansburg, New York. 

Claim — The arrange moot of the plates with recesses and projections, and with a hole in their centre, 
for the purpose of securing the bars and the tooth, in the manner specified. 

35. Machine for Moving Irosj at tub Rolls; Charles Hewitt, Trenton, New Jersey. 

Claim— Tho movable floors, platforms, or supports, for moving Iron or other metal at the rolls while 
in process of manufacture, constructed as described, or otherwise substantially tho wane. 
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M. Macomb for Work r 5(i Brrrnm; Gideon Hotchkiss, Windsor, New York. 

Claim— The somblraUlon of the lever stern Udle and oblong bowl, by UUI Of the revolving joint, the 
projecting cope, and follower ladle, is described. 

♦7. Loom Trmplxs; Win. H. Howard, Philadelphia, 'Pennsylvania. 

Claim— The rollers twining in bearing or steps, arranged to yield Independently of; and In contrary 
directions to, each other, on the opening of the warp threads, as set forth. 

38. Construction or Prisons; Enoch Jacobs, Cinetnnatl, Ohio. 

Claim — A secret pawn;.'? or gunrd chamber around the outside of nti iron plate jail, and between said 
jail and a surrounding enclosure, construct* ■<! and arranged as described. 

». Mastufactctuno Knitted Fabricb; Joseph K. Kllbourn, Pittsfield, Massachusetts, and Edward E. KU- 
bourn, Litchfield, Connecticut. 



Claim— The new knitted fabric described, composed of columns of stitches oblique to each other, bar- 
ing openings at the places where the oblique columns of stitches diverge. 

40. Saw FtLuro Machine; T. B. King, West Andover, Ohio. 



Claim— The suspending the file-holder npon arms, so that It is susceptible of adjustment horixontally, 
" , ami obliquely, and In combination with the curved faced slot In the holder. 



Machine for 8awintj Circular Revels ; John Lcmmnn, Cincinnati, Ohio. 

Claim— The adjustable rest hinged to the bed, in the manner described, and adjustable vertically with 

• Cutter ; Josiah Kirby, Cincinnati, Ohio. 

Claim — The mode of pointing the lower or last end cut of the plug or bang by forcing it into a sepa- 
rate dog, made and used substantially ns described. Also, the mode of lifting the plug out of the dog, after 
it has been compressed, by means of rod, a', when operated In tbo manner described. Also, the mode of 
driving the plug out of the cutter into the compressing dog by movable rod, when operating in the manner 



43. Adjustable Hammer roa Revolving Firs Arms ; Alex. Le Mat, New Orleans, : 

Claim — Providing the hammer with n hinged head, so arranged that it shall present tbo same face in 
different directions, for the purpose of discharging, in succession, different barrels, or a grape shot pistol 
and a revolving fire arm, as may be desired, and providing the same with small lateral wings for locking 
the revolving chambers in position, in the manner set forth. 

44. Automatic Piwobr for Cuhomo tub Vent or Cannons, Ac. ; Alex. Le Mat, New Orleans, Louisiana. 
The apparatus with automatic finger, substantially as described. 2d, The inclined plane, 



in the umruier and purpose described, •■rusan equivalent, the inclination of the slot v. . , , > , 
for the purpose set forth. 

46. Compound Railroad Axles; IT. J. Lombaert, Philadelphia, Pennsylvania. 

Claim — The divided tubular axle and the solid undivided centre piece or mandrel, when the same are 
constructed and combined together, with each other and with the wheels, so that the said two tubular 
parts shalt project through their respective wheels and form their journals, and also rotate out of 
and independently of each other. 

4C Furnace Orate Bars; Warren 8. Low, Albany, Now York. 

Claim— The combination of the corrugated and circular removable face piece with the 1 
grate bar, In the manner set forth. 

47. Shob Sole; Wm. J. Lyman, Ewt Hampton, Massachusetts. 

Chdm— The use. or application, or employment of metallic in-soles to shoes, boots, Ae, 
49. Harvestino Machines; H. II. Luther, Warren, Rlicd* Island. 

Claim— let, Attaching the finger bar, r, to the frame. J, suspended on the shaft, K, and fitted between 
r j j, on frame, o. and arranged on shaft, it, so that th" flspr bar, D, and sickles may, when necessary, 
crated, and placed direct h 



!y over the main wheel and shaft. Vd, Adjusting the finger bar, p, and sickles, 
or Uss'inclined position, in order to cut the grass or grain Um desired height, by having the 
linger bar uttnebed to a circular frame, o, fitted on the arm of the driving wheel, and secured at the desired 
point by means of tbo lever and projections, or any equivalent fastening. 3d, The arrangement and com- 
binatlon of th« frames, s a, applied to the driving wheel in couuexlon with the gearing, respectively on the 
wheel, P, shafts, 1 1, and in the frame, j. 

49. IkuwtsuiNO Mouldings; Robert Marcher, City of New York. 

Claim — Attaching a self-adjusting burnisher to a reciprocating plate or carriage, when used in connex- 
ion with a moulding suspended and attached to the machine in tbo manner as shown, or in any equivalent 
way, to admit of being acted upon by the burnisher. 
10. Machines, for Finishing Bninxs; W. 8. Mayo, City of New York. 

Claim — The combination of the box, plunger, and plates, with or without the feed block, substantially 
as set forth. 

Al. Manufacture of Inula Rubber Blank kts or Aprons used in tux Printing of Fabrics, Books, Ac. ; Charles 
McBurnvy, Roston, Massachusetts. 

Claim— Bringing th* blanket to a uniform thickness and smooth surface, by passing It between a re- 
volving emery roll and a revolving feed roll, so arranged with respect to each other that the surface of the 
fsed roll nhall be ground by tbo emery wheel, as set forth. 
13. Rot art Harrows ; J. W. McLean, Lebanon, Indiana. 

Claim— The combination of the specified obliquely set teeth, with two or more harrow frames revolv- 
ing in opposite directions, as set forth. 
M. Srwiko Machixxs ; James 8. Moody, Cincinnati, Ohio. 

Claim The employment of an endless l«elt. arranged and operated as described, to carry one or more 

hooks to draw the thread through the cloth. Also, the tension collar, embracing the thread and needle, and 
operating to hold the thread, in the manner set forth. Also, alternately holding and releasing the double 
pointed needle by means of sliding keys, operating ao as to pa*j through notches towards the uud» of said 
needle at the proper times, arranged in the manner set forth. 
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64. Truss for Bridges, Roofs, *c; Samuel J. Reeves, Philadelphia, Pennsylvania, and Montgomery C. 

>i. Igs, Washington City, D. C. 

Claim — The in ode of trussing or stiffening a curved or arched beam or rafter fur bridge* or roofs, by 
meanx of tension rods or ties of DHital, wood, or other suitable material, connected at their outer ends with 
the arched or curved beam or rafter at various points, him! converging towards, and connected together at, 
Iheir inner ends at a point within the space contained between the are or arched or curved beam or rafter, 
and the straight line Joining its extremities, substantially as described. 

65. Apparatus ron Danse Glci; M. Newbauer and P. Adelmen, City of New York.- 

Claim— The arrangement of a chamber of cirruhtr or polygonal form, which is provided with a fan 
blower, or its equivalent, to which air of the proper temperature is conducted by means of a pipe and tube, 

for the purpose of drying the cuke* of glue. 

60. Steam Boilers; Wm. Oldman, Buffalo, New York. 

Claim— The central water »pace in the combustion chamber, arranged In relation to the annular < 



space, and to the tubes, or their respective equivalents, for the purpose of induciug an active 

• >f the water radially among the tubes, with the advantages explained. 

67. Apparatus for KxnrBmxo Stereoscopic Pictures; Stuart Perry, Newport, New York. 

Claim — 1st, A movable frame work for holding a series of sterooscopie pictures, from which the pie- 
inres are brought t<> lie inspected, and then returned to it again by a mechanism operated by the user. 2d, 
Bringing each individual picture or pair of pictures, in succession, to the same point or place, before they 
sire projected from their compartments to be exhibited, by mechanism. 3d, In combination with a movable 
picture holder, a reciprocating carrying frame, that catches each picture or pair of pictures, in en occasion, 
and carries them to toe place where they are to be inspected, and returns them to their compartment again. 
4th, In combination with a box or case containing within it a series of picturea and a inechaulsin for pro- 
.l.Hting them from said ease, n frame work on the, outside of said box or cose for receiving said picture. 6th, 
The slot* in the picture-holder barrier and in the box or case, so that the picture, from its comportment* 
in the picture bolder, may be projected through both slots or openings to the outside of the box. 0th, The 
friction brake, or its equivalent, for holding tbe picture-holder and preveut it from moving until started by 



the cmnlc. 7th, Making the frame in sections or with an opening, for tbe purpose of introducing the pic- 
tures through said frame Into tbe compartments of the picture-holder as well as removing them therefrom. 
Sth, The clamps, as applied to single or double pictures, for the purpose of strengthening them, preventing 



iheir warping or bending, and thus facilitating their passage through the slot, which they 

through, to the place where they are exhibited. 

63. Machinery for Dryixo Paper; Kdward L. Perkins, Roxbury, Massachusetts. 

Claim — Feeding the paper from a roll outside of the drying chamber, through proper openings, to a 
series of rollers, and then conducting it over said rollers vertically through the apparatus, and subjecting 
it, during it« passage, to a gentle current of heated air, produced by forming inlets at the bottom for the 
reception of the atmospheric air, which passes up and is heated by a suitable beating apparatus, and escapes 
re ulily through ap -rturos at the top, and then out of tho drying chamber through proper openings to a> 
receiving roller. 

ii'J. Tail Pieces for Violins; John Plaff, Philad lphln, Pennsylvania. 

Claim— The metal tail pieces with an eye adapted to the detachable pin, recesses for the reception of the 

strings, and with the rib, as set forth. 

•*). Cutting Out Strap ILixue.% 8amuel M. Richardson, City of New York. 

Claim— Tl.- relieving die, in combination with the shaping die and cutter, in tbe manner specified. 

01. Dust-pan; J. Hall Rohrman, Philadelphia, Pennsylvania. 

Claim — A dust-pan, having its bottom corrugated and its back edge seamed over, for the purposes of 
making the bottom of the pan rigid without extending any brace from the handle, end rendering unne- 
cessary the wiring of the back edge of the pan. 

02. Furnaces and Stoves; Charles B. Sawyer, Fitchburg. Massachusetts. 

Claim — 1st, The arranpvmcnt of the closed-topped tiro- pots, gas or combustion chamber, fire or draft 
flues, small gas openings, and air heating flues, in relation to each other. 2d, The arrangement of tbe 
horisontal ventilating flue, ventilating chamber, and exit 
relation to each other and in tbe top of the furnace. 

63. Spring Bkostrad Bottoms; George Bchott and John London, City of New York- 
Claim — The arrangement of the eyea, elastic cord or strap, and hooks, on the 
the studs, constructed and acting to sustain the slats on the strap or elastic cord. 



Clalm-lst. Constructing the rotating plate with the same dress or finish upon its grinding face as that 
of tbe stationary plate. 2d, The diamond-shaped teeth, arranged as set forth. 



05. Means of Sacciuxo the Bits or Bench Planks; Charles W. Seely and Benjamin F. Locke, Wellington, 
Ohio. 



Claim— Stopping the upper end of the interposed bit below the screw, and upsetting it so as to i 
Into the cross serrations In the bsd-plcce. 

06. Mode of Switching Off Railroad Cars from one Trace to another; M. Semple, Philadelphia, Pa. 

Claim— The immovable switch or turnout, in combination with tbe guide hers, when arranged as de- 
scribed. 

07. Machine for Raisinq Water; Peter Shank, Jefferson Township, Ohio. 

Claim — The combination of tbe horisontal float wheel, tbe crank motion (as produced by the three pins) 
which gives six motions of the pump to one revolution of the wheel, and the horisontal double pump. 

08. Operatixo Maciiixert bt Dog Power; Dexter C. Slater, Lawrence, New York. 

Claim— The arrangement and combination of the wheel, shaft, cam, and lover, as set forth. 

09. Cheese-cutters; Do Witt Stevens, Newark, New Jersey.' 
Claim— 1st, The arrangement of the platform with tho projecting rings, to operate In combination 



with the corrugated rutting edge of the knife. 2d, The arc, arranged In combination with tho platform, 
l with the knife, so that the cheese on the platform can be cat up in slices of any given 



with the handle, and' 
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operating the knife. 

70. RocRwo Cradle; W. D. Tewksbury, Cuylersville, New York. 

Claim— The two escapement wheels, arranged in combination with the verj 
manner described. 

71. Method or PBismto Bun Notes ; Alfred Ticbcnor, Newark, New Jersey. 

Claim — 1st, The making hank notes, and other engraved plates or sections of plates, with tongue and 
groove or dowel Joint*. 2d, The locking together tongue and groored bank note or other engraved platen, 
by a ehv«. having it formed with tongue or groove, or with dowels made to match or correspond to the 
ends and sides of the tongue and grooved plate, which chase in made in pieces, fitted together and furnished 
with set-screws, as described. 

7*2. Bee-hives; Raggles S. Torrey, Bangor, Maine. 

Claim— ProTiding the troughs in the tops of the comb-t arn, arranged with the series of conducting 
tabes for conveying the feed to the troughs, and with apertures or slots for the free exit of the moisture to 



73. Urick MACimnt; William S. Watson, Madison, Indiana. 

Claim— 1st, Th<« combination and arrangement with a stationary pressing block of an Intermittently 
reciprocating press-box, formed with one or more chnmbcrg, and provided with one or more plungers, hav- 
ing a joint motion with the press-box, and an independent movement thereto. 2d, The combination with 
the intermittently reciprocating preM-box, of Uie top and bottom holding slides, or either of them, ar- 
ranged to more conjointly with the press-box, and independently of It. 3d, Mounting the intermittently 
reciprocating press-box with a feed-box, having one or more chambers. 

74. MacniXR for Fixishjso Leather; T. F. Weston, Salem, Massachusetts. 

Claim— 1st, The combination and arrangement of the devices herein described, or their mechanical 
equivalents, for changing the angle of the tool while the mnchine is in motion, so as to cause it to operate 
upon the latter first with a sharp edge, to take out its Inequalities, and then with a dull or blunt edge, to 
smooth the leather, the successive operations producing the peculiar effect desired. 2d, The arrangement 
<>f devices herein described, for giving positive motions to the tool, for lifting it from, and holding it down 
upon, the bed, the same consisting of the sliding bar and friction box. 

78. Ohkibds Reuisteb; Boliert F. White, City of New York. 

Claim — The spring platform, arranged in combination with the hammer, and with the index, and ope- 
rated by the lever, or its equivalent, in tho manner specified. 

76. Lock Attacbiixst; John M. Wilson, Philadelphia, Pennsylvania, 

Claim— The arrangement, in combination with a lock and door of the box, key-holes, wards, guard, 
plate, pivoted stops, and springs, arranged in the manner set forth. 

77. Wasbixq Machine; Samuel Wiswall, Uydo Park, Vermont. 



Claim— The arrangement and combination, within the oscillating cylinder of a receiving uuum, 
having pUtea and a door, when said door is corrugated on one side and hinged to one of the plates, so that 
as a rubbing board, and also as a ] 



78. Cultivators; John Yonng, Jollet, Illinois. 

Claim — 1st, The combination of the screw extension on the bottom of the standard, with the oblique 
slotted castings attached to the front side of the cross-bar of the beam. 2d, The combination of the sta- 
tionary vertically perforated bar with the adjustable rake or harrow arranged on a cultivator, as set forth. 

79. Burglars' Alarm Pistol ; John U. Clark, Assignor to self, D. G. Cotting, and Samuel W. Hatch, Augusta, 

Georgia. 

Claim— 1st, A pistol, arranged on a vertical suspension guide of a hammer, so that the explosion of Its 
cap and the firing of its charges may be accomplished by concussions of the pistol and hammer. 2d, Hold* 
inj? the pistol suspended by the means and in tho particular manner described. 

80. Macbixm for TmPKRi*o Clay; J. D. Custer, Norrlstown, Pennsylvania, Assignor to self and J. M. Ro- 

berta, Perth Amboy, New Jersey. 

Claim— The arrangement and combination of the stationary toothed rim encompassing the pit, the 
frame, with the gearing attached to ltd outer end*, the piniou of the shaft s, gearing into the rim, and tho 
rod or shaft, r, connected with the frame, the hollow shaft, g, on the abaft, B, and tho belt passing around 
the pulleys, as set forth. 

SI. Streriso Apparatus; Wm. Goodsoe, Assignor to self and Isaae Ayres, Manchester Massachusetts. 

Claim— The combination of the toothed segment and tho curved way, operating as set forth. 
82. Stoves ; C Harris and Paul W. Zotncr, Assignors to selves and J. Langstaff, Cincinnati, Ohio. 

Claim — The arrangement and combination of the damper, chamber, double-walled case, and pipe, so 
that the damper which pertains to the oven shall, when drawn out, extend across the bottom of the pipe, 
aod cause tho products of combustion to circulate as described, and when closed shall permit a more direct 



63. Apparatus for Heatrto Water; George L. Ingersoll, Assignor to J. E. Ingcrsoll, Cleveland, Ohio. 

Claim — The double cylinder heater, the same being united by the plates so as to form the space for the 
ascension of the heat, and by the pieces, d e, t«r the passage of the water, the heating space being covered 
by the cap, and the parts here named being arranged as set forth. Also, in combination with the two 
cylinders, the ingress pipe, extending to near the bottom of the cylinder, the exit pipe, and the pipe, in con- 
nexion with the pipes, D a, for the purpose of establishing a circulation and rapid heating of the water. 

tU.;SBOE-Kffivis; Ira Merritt, Abington, Assignor to self and L. S. Merritt, Weymouth, Massachusetts. 

Claim— The described knife-holder, In combination with an extensible blade, eo arranged that as the 
blade Is worn it may be protruded. 

SS. Spirit Gas Burxem; Charles Miller, Assignor to Henry Danford, St Louis, Missouri. 

Claim— The arrangement of the valve over the tube and wick, for tho purpose of extinguishing the 
name, or regulating its site and altering its direction. 

Vol. XXXVIIL— Tmbd 8mim*-No. 3.— August, 1859. 11 
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96. DnpmuoM Fon PnoToc.RAPitic Cameris; Felix Miller and Alois Vi inching, Assignors to Felix Miller arid 
U. H. Hnydeu, City of Now York. 

Claim— The arrangement and combination of the plates, the notched plate, andwprirjgs, as described. 

[A nambcr of curved plates ore placed in a tube in front of the lens, ao aa to form apertures of different 
sizes for increasing or diminishing the intensity or Bharpueas of Uio light into the camera from the object, 
in taking photographic pictures^ 

87. Powir Printing Presses; Jededlah Mom, Canton, Assignor to the B.P.Rugglcs Power Prow Manufac- 

turing Company, Boston, Massachusetts. 

Claim— The improvement in the construction of each of the platen rails, the aame consisting in the 
chute and a uotch or depression arranged therein, and with reference to the rollers or tapes, in manner 
as specified. AI*o, the arrangement and combination of the slider with the operating cam and the pin or 
stud on the rocker toil's *«eh slider bring actuated by a foot-treadle, a spring, and the cam of the toggle. 
Also, the mode of insuring the return movement of the toggles, and their gnuiuai forward motion, after 
each impression lias taken place, the same being accomplished by the notched wheel or its notch. Also, 
the mode of constructing the gears for operating the frisk et-carrier, viz: with the toothed ares, and the 
concave and convex arcs, unprovided with teeth. I do not claim the subject of the United Mates patent 
No. 7205— but I clnlm the combination of the two, or any other suitable number of wheels, lever nippers 
(applied respectively to them i, and their opening and closing bars, or mechanical equivalents for such bars. 
Also, the A|Kcill> d mode of constructing each of the nippers for receiving the sheet of paper from the table, 
via : so that each j*w may move away from the other while the upper is l>cing raised, the same producing 
the advantages not only of insuring the pa*sag» of the lower jaw underneath the sheet of paper simultane- 
ously with licit of the oilier jaw over it, but of both jaws closing upon the paper at one and the same time, 
so as not to lift it out of place. Also, the mode of constructing the lower jaw of each pair of nippers, vU : 
with a lip or fiend arranged thereon. Also, the mode of applying and operating each of the points, vii: 
hinging or jointing it to the table, and combining with it a sb p and levtr, or the equivalents therefor. 
Also, the improved method of operating tbefrisket-carricr.tbc same consisting in causing It to descend and 
pasain an inclined (million under the delivering ta|x'H nud rollers, while the nippers may be approaching 
the sheet table, the siimc enabling the press to 1st made lower and shorter than when the friskot-carriags 
is moved horizontally under the said delivering tapes or rollers. 

88. Machinery for Cuttijco Comb Teeth; Win. Noyce, Jr., West Newbury, Assignor to S. C. Noyea A Co., 

West Itoxbiiry, Massachusetts. 
Claim— In combination with the saw. or the aame and its peripheral guide or guides, a mechanism or 
means of pressing or landing the saw laterally. Also, the mode of producing the lateral and longitudinal 
movements nf the cjirriaue «f the comb-carrier, viz: l.y tucnn« of the cam and its screw-thread periphery, 
arranged and operating in conjunction with a rack applied to the suid carriage, aa deaeribed. 

89. MAcnixc for c.invhjtixu Oscillating Motiox ixto Direct Ciucclar Motion; Louis Planer, Assignor to 

aelf and Joseph Auger, City of New York. 

Claim — The grooved d<«g having its tail resting in a recess, or equivalent resting place, in the lever, with- 
out being pivoted, or oth> rw tHo attached thereto.and hiiving u spring applied in combination with it and tbo 
said lever, ami th- whole »>eing applied and combined with the wheel and iU axle, as described. 

90. Hooks for Vest Chains; Anthony Wallach, Assignor to self and Adolph Wallach, City of New York. 
Claim— The clasping hook, in combination with the bolt in the body of the vest chain hook. 

91. Moulds for Pressinu Glass; Thomas Shaw, Assignor to self and John C, Bailey, Philadelphia, Pcnna. 

Claim— Forming on the plunger a shoulder of a si me corresponding to that of the upper edge of the re- 
cssa in the base, of the mould, and limiting the downward movement of the plunger, so that the aaid shoulder 
shall coincide or be slightly below the aaid upper edge of the recess. 

92. Plug Bfjwteap Fastening; Jacob J. Smith, Assignor to solf and J. II. Pugh, Philadelphia, Pcnna, 
Claim— 1st, A double plug fastening for bctbiteads, consisting of the two distinct parts, so constructed as 

to be adapted for being driven or secured into the post and rail respectively, and also fitted with a wedge- 
shaped dovetail tenon, and a corresponding groove, operating together so aa to cause the end of the rail to tie 
drawn tightly ngiiinst the |*>«t, in the downward pressure of the sj.id mil, after they are councctvd together. 
2d. Making the p.wt-plug with the inclined dovetail groove across in ouc side of the aame, so us to operate in 
combination with the wedge-shaped teuou on the rail-plug. 



MECHANICS, PHYSICS, AND CHEMISTRY. 

Note as to the Relation of Common and Voltaic Electricity.* 

By J. J. Waterston, Esq. 

In the seventh series of his "Experimental Researches," Faraday 
treats of the absolute quantity of electricity associated with the atoms 
of matter, and sums up with a statement as to the quantity of electricity 
associated with the chemical elements of a grain of water, which has 
often been quoted since in a way that tends to mislead as to the poten- 
tial magnitude of the forces involved. There is an example of this in 
the last (January) number of the Edinburgh Review, p. 235, where 
the following passage occurs : — " Yet they find authority in the mar- 

• From the Lond., lidin., and Dub. Philosophical Mag., May, 
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vellous fact, well authenticated by Faraday, that one drop of water 
contains, and may be made to evolve, as much electricity as under other 
manner of evolution would suffice to produce a thunder-storm." The 
mechanical value of the chemical force that unites the oxygen to the 
hydrogen of a grain of water is well known to be about equal to the 
weight of 7 cwt. exerted through one foot. That such amount of force 
would suffice to produce a thunder-storm is plainly an idea that can- 
not be entertained ; nor is it strictly implied by the words of Faraday, 
which are — " The chemical action of a grain of water upon four grains 
of zinc can evolve electricity equal in quantity to that of a powerful 
thunder-storm." This was written in 1833, when the application of a 
mechanical standard or work equivalent to molecular forces was but 
little thought of. To avoid conveying an incorrect impression now, 
it would be necessary to underline the word "quantity," and add, 
u but of incomparably less intensity thaa that of a powerful thunder- 
storm." The idea of the mechanical equivalent of a grain of water 
being equal to the mechanical equivalent of a thunder-storm would thus 
be excluded. 

The progress of science, and the labors of Harris especially, has 
since enabled us to obtain some clearer ideas of quantity and intensity 
as applied to electricity. When the mechanical value of a constant 
quantity under different degrees of intensity has been ascertained — 
and this seems practicable with Harris' apparatus — we shall be in a 
position to estimate exactly the potential relation between voltaic and 
common cletricity. In the mean time it may be useful to direct atten- 
tion to certain data which already exist, by means of which we may 
roughly calculate an approximate result. 

The great electric battery of the celebrated Dutch electrician, Van 
Merum, consisted of 100 jars, each exposing 5J square feet of coated 
glass, making altogether 550 square feet. It is stated that this bat- 
tery, discharged through a length of 25 feet of iron wire T ^ 5 th of an 
inch in diameter, fused it so that it was converted into red-hot balls 
thrown in all directions. Assuming that the heat evolved was suffi- 
cient to raise the temperature of the wire 3000 degrees, we have B ! j of 
a cubic inch of iron thus heated ; this is equivalent to about -fa cubic 
inch of water raised 3000 degrees, or 15,000 grains raised 1 degree. 

To compare this battery strictly with that employed by Faraday, 
we should require to know the electric tension of each when charged, 
as indicated by the same electrometer; also the thickness of the glass 
in each. Such data arc wanting ; bu f , for a rough estimate, we may 
perhaps assume that they did not differ materially in these particu- 
lars. 

Faraday states that the quantity of electricity required to decom- 
pose a single grain of water is equal to 800,000 charges of a 25 square 
feet battery, each charge made by thirty turns of a plate-glass ma- 
chine, 50 inches diameter, in full action. The product of 25 by 800,- 
000 is 20,000,000 square feet of coated glass. This, compared with 
550, shows that the quantity of electricity associated with 1 grain of 
water is upwards of 30,000 times the amount in Van Merum's battery, 
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and consequently the heating power must be equivalent to 15,000 
grains of water raised 36,000 degrees. 

According to the experiments of MM. Dulong and Hess, 1 litre, or 
61 cubic inches of hydrogen, burned in half a litre of oxygen, gives 
out heat sufficient to raise 3102 grins, of water 1° C, or 12-3 lbs. 1° 
F. The water formed by the combustion is 0-00168 lbs. The ratio 
this bears to 12*3 lbs. is 1 to 7345 ; so that the heat given out by the 
combustion of hydrogen sufficient to form 1 grain of water, would raise 
7345 grains of water 1° F. in temperature. Comparing this with 15,000 
grains raised 36,000 degrees, we arrive at the conclusion that the me- 
chanical value of the electricity required to decompose 1 grain of water 

is less than — ^th of the mechanical value of the electricity in the 

800,000 charges of the 25-feet battery. Thus eleven charges of this 
battery represent the integral electric force contained in 1 grain of 
water. 

Edinburgh, February 13, 1859. 



Durability of Electrotype Work.* By Edward Richardson. 

In reply to an inquiry made at the Institute of Architects, as to the 
probable durability of electrotype metal, and its thickness, and for the 
information of your general readers, I may state that in 1844, being 
called upon to furnish metal medallions, &c, for the granite testimo- 
nial to Major-General Sir Alexander Dickson, K.C.B., &c, near the 
Rotunda, on Woolwich-common, a very exposed situation, I suggested 
electrotype castings. A consultation of officers on the question fol- 
lowed, the results being, full permission to reproduce my models in 
electrotype copper, which was ably carried out in the depth of a severe 
winter for me, by Mr. Henry Cox, at Battersea, now local manager 
of the Lizard Serpentine Company. These castings were at that time 
of unusual size and thickness, viz : 2 feet 6 inches diameter, and fully 
an eighth of an inch thick of solid metal. This was effected also with- 
out shrinking, and every tool touch from the clay model was repro- 
duced. These works have been now exposed for 15 years ; and I 
believe that 500 will give no perceptible change in them. They weighed, 
as far as I can remember, thirty pounds each. No chasing was re- 
quired. Mr. Cox, who, if he sees this, may speak for himself, after- 
wards executed much more extensive works for the Princo Consort, at 
Windsor, and other patrons. 

On the other hand, I have had, for years, a small brass, about fifteen 
inches high, of my Templar, William, Earl of Pembroke, produced by 
the old fire process, which cost me pounds to chase, obliterating every 
line of my original model, and weighs nearly \ of a cwt. When are 
we to rival our foreign neighbors in this important branch? The zinc 
Berlin process seems forgotton. 

• From the Lond. Builder, No. 845. 
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On Professor Hughes' System of Type-Sprinting Telegraphs and Me- 
thods of Insulation, with special reference to Submarine Cables.* 
By Mr. H. Hyde. 

(Continued from page 51.) 

IHscussion. — The Chairman said, in inviting discussion and further 
inquiry into this interesting subject, he would call the attention of the 
meeting to one or two points which he thought worthy of observation. 
The idea of the introduction of this self-curing material was perfectly 
original, and, as an invention, was very beautiful ; but practical men 
would require it to be put to a very severe test before they adopted 
it. He believed it to be quite within the range of possibility to intro- 
duce a sufficient quantity of that viscid material into a telegraph cable, 
to effect the purpose which they had seen illustrated upon a small scale 
that evening, in a manner that must have been highly satisfactory to 
all present. If a fracture took place in the gutta percha covering at 
the bottom of the ocean, the cure would be effected without the fact 
of the rupture ever being known, as it would immediately heal itself. 
The novelty of this discovery, and its application to such a purpose, 
was highly honorable to Professor Hughes. They must take it for 
granted that this semi-fluid was a good insulator ; and, as it had the 
property of hardening upon coming into contact with the water, it was 
likely to become a most valuable adjunct to gutta percha, which was 
of a porous nature, and liable to injury from fractures. He also thought 
the invention would be very valuable as applied to the street wires of 
electric telegraphs, and these afforded great facilities for testing its 
value. The mode adopted by Professor Hughes for obtaining syn- 
chronism in his instrument was very beautiful and novel. Previous 
attempts in this direction, though repeatedly made, had hitherto not 
succeeded. With regard to the rapidity with which the signals could 
be recorded, it was stated in the paper that the Trans-Atlantic intelli- 
gence was conveyed between Boston and New York at the rate of from 
2000 to 2500 unabbreviated words per hour, which was equal to about 
40 words per minute. There was a point upon which it would be in- 
teresting to have some information. It was stated that any number 
of instruments could be used in the circuit, and that there was the 
power of cutting off the communication from all the instruments, ex- 
cept the one which was being addressed. Supposing the instruments 
at the two extremities of the circuit to be in communication ; for a 
moment the intermediate circuit would be interrupted. Was there 
any movement which indicated to the clerks at the intermediate in- 
struments, the fact that signals were passing through the entire cir- 
cuit, and must not be disturbed ? 

Professor Hughes replied that that was so, and there was no fear 
of interruption from the intermediate instruments. 

Mr. Wm. Smith thought the experiments which Professor Hughes 
had shown of the restoration of the insulation should be tested under 
pressure ; for, after all, the main question was to ascertain how it 

• From the Journal of th« Socioty of Art*, No. 334. 

11* 
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■would behave under the pressure that was due to the depth of the 
ocean in which the cable was submerged. This might be done in a 
closed vessel with a force-pump. He thought there was no difficulty 
in producing a semi-fluid substance which would become solidified by 
the action of water ; but the question was whether, if they covered the 
wire with this preparation, and then cut through the gutta percha, the 
pressure would not force the material through the opening and pre- 
vent its acting. 

The Rev. Walter Mitchell had had the advantage of seeing this 
experiment tried in private, where it could be conducted with greater 
care and accuracy than in a public room, and the results were highly 
satisfactory. 

Mr. Wm. Newton begged to ask whether there was any objection 
to stating what the nature of this viscid composition was? It would 
be interesting to the members to know. 

Mr. Hyde replied that it would afford him great pleasure to furnish 
as much information as possible on this subject ; but in almost every 
invention there were certain things which it was expedient to keep to 
themselves, lie would add, with reference to these instruments gen- 
erally, that there were many things which he might communicate if 
he could do so in justice to the rights and claims of the inventor. 
Unfortunately, people did not recognise, as he thought they ought to 
do, the rights of property in inventions, and for that reason inventors 
were obliged to keep some things to themselves. 

Mr. Newton added that Professor Hughes had protected his inven- 
tion by letters patent ; and in his specification he was bound to state, 
not only in what the invention consisted, but also the means by which 
he proposed to carry it into effect ; and when the specification was 
enrolled, the inventor must give the full details of it. He would say 
with regard to this insulation, it had been known for some time in 
the United States, and he had seen observations in the public prints 
detracting from its merits. He alluded to that in order to observe 
that, as far as he could jud^c, those statements were erroneous, and 
instead of the invention being valueless, it had been properly desig- 
nated as an exceedingly ingenious mode of insulating the electric con- 
ductor. He agreed with the opinion expressed that it was advisablo 
to make experiments in order to ascertain the manner in which this 
insulating compound would act under considerable pressure. With 
regard to the Atlantic cable, he had never had any confidence in it. 
It appeared to him that any metallic coating on the outside must have 
some effect upon the conductor inside, especially when the conductor 
was only protected — as in the case of the Atlantic cable — by an im- 
perfect insulator like gutta percha. Mr. Hyde had stated that gutta 
percha was a good insulator — a remark which he (Mr. Newton) was 
surprised to hear from one so well qualified to judge of these matters, 
because it was generally conceded that gutta percha was only a mod- 
erately good insulator. India rubber was much better than gutta 
percha, which had the peculiar property of becoming charged with 
electricity after it had been used as an insulator for any length of 
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time, and was therefore likely to induce leakage. He could mention 
one or two other modes of insulation which he considered preferable 
to that of gutta percha, and particularly he would notice the inven- 
tion of Captains Drayson and Binney, of the Royal Engineers. They 
proposed, instead of a strand of seven wires, to have a single large 
conductor, and to cover that with a solution of india rubber paid round 
with silk, or some other non-conducting substance, and to inclose the 
whole in a vulcanized india rubber tube which contained a column of 
air. In a conductor upon that principle they had, in the first place, 
the insulation of the india rubber ; secondly, the insulation of the silk ; 
thirdly, that of the air : and, finally, that of the outer india rubber 
tube. This appeared to him to form a perfect insulator of the electric 
wire. There were other insulating compositions which had come under 
his notice professionally, one of which was that of Mr. Leonard Wray, 
who proposed to make a composition formed of india rubber or gutta 
percha, mixed with silicious matter, and a resinous substance such as 
shell-lac. This appeared to him to contain all the elements of a good 
insulator. He was not, however, aware that this plan had been tested 
' to any great extent. Another method had been introduced by Mr. 
Mcintosh, but he did not consider it so practical as the others to which 
he had alluded. 

Mr. Ho bbs remarked that there was novelty in the idea of the ma- 
terial being forced out by the pressure of the water, as stated by some 
of the speakers. If there was a hole through the gutta percha, he 
apprehended the pressure on the hole would be the same as the pres- 
sure on any portion of the cable, and he could not conceive how, under 
such circumstances, the semi-fluid matter was to be forced out. 

Mr. Newton would add, with reference to the remarks of the chair- 
man, that this plan would be applicable to underground telegraph 
wires — that it appeared to him (Mr. Newton,) to require the action of 
water to solidify the viscid fluid, and, as far as he understood, it would 
not harden by simple exposure to the air. 

The Chairman replied that a simple wound in the gutta percha 
covering would not be injurious to insulation in a land telegraph wire. 
The injurious effect would only take place in the event of water getting 
into the pipe. The moment the wound in the gutta percha rendered 
the insulation imperfect, tho water would have the effect of healing the 
wound by its action on the viscid fluid. 

Mr. Thos. Winkworth would take the liberty of asking one or two 
questions. Should any fractures occur in the cable, what provision 
was made for the fresh supply of the semi-viscid fluid which exuded 
or oozed out ? 

The Chairman. — When it is exhausted you cannot put in a fresh 
supply. 

Professor Hughes explained that there would be no more fluid ex- 
uded than was sufficient to fill up the space which was cut out. If 
they cut the gutta percha in the open air, no more fluid would ooze 
out than would be enough to fill the space, and therefore the quantity 
in the tube would be sufficient to fill up an innumerable number of 
small fractures. 
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The Chairman — Does the fluid harden by exposure to the air ? 

Professor Hughes — No ; but it could be easily made to do so. 

The Chairman was still of opinion that it would be valuable as ap- 
plied to land telegraph communication. He would inquire whether 
the application of the semi-fluid matter was very expensive ? 

Professor Hughes replied that the cost was something below that 
of gutta percha. It could be placed within two coatings, or between 
the wire and the single outer coating. 

Mr. Hobbs would ask what effect time would have upon this mate- 
rial ? The substance might be very good when first applied, but in 
time its properties might be destroyed. 

Mr. Hyde replied that time must answer that question. He was 
not able to do so at present. 

Professor HuanES said it had been tried under water for three 
months, and had been exposed to the atmosphere for six months, 
without any change whatever having taken place. It was not injured 
by the action of the atmosphere. 

Mr. Winkworth would further inquire whether the printing instru- 
ment was in practical use for any great length of land wire, and on 
what length of circuits it had been worked ? 

Professor Hughes said it was in practical use in the United States 
on six telegraphic lines when he left America, and that it had been 
worked over a circuit of 600 miles without relay. The right to use 
the instrument had been purchased by companies possessing 30,000 
miles of telegraph in America. 

Mr. Winkworth would like to be informed whether the instrument 
had been tried upon submarine wires ; and if so, to what extent in 
length, and with what rapidity ? 

Professor Hughes said it had been worked upon the Atlantic cable 
while coiled at Keyham, and also upon the Red Sea and Australian 
cables, through their entire length. 

The Chairman inquired whether those experiments had taken place 
in the presence of witnesses. 

Professor Hughes said they were witnessed by several persons. 

The Chairman added that it was satisfactory that Professor Hughes 
was able to state that the experiments were witnessed by several per- 
sons, as he was not aware that that fact had ever before been publish- 
ed. It was gratifying to know that messages were passed through the 
entire distance. 

Mr. Hyde stated that the experiments were continued for several 
weeks during the shipping of the Atlantic cable at Keyham, in May 
last. The transmission of messages through the Atlantic cable was at 
that time slow, and at a much less rate than the instrument would be 
capable of accomplishing at the present time. Professor Hughes had 
made no experiments upon long submarine lines until he came to this 
country, and the first experiments were made upon the Atlantic cable. 
The instruments were timing instruments, and the rate of speed must 
bo proportioned to the rate at which the electric wave would travel 
through the wire. When he was in America, he learnt from the elec- 
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trician's report to the Company that the rate at which the electric 
wave would travel through the Atlantic cable was equal to four words 
per minute with the ordinary Morse relay. The instrument of Pro- 
fessor Hughes, intended for land lines, would not move correctly at 
this slow rate, and therefore instruments were specially made with a 
minimum rate of speed of four words per minute, in accordance with 
the electrician's report. When Professor Hughes arrived at Keyham, 
he found that the rate at which signals could be transmitted through 
the Atlantic cable was less than had been stated in the report, and 
the instrument was not adapted to so slow a motion. After reducing 
it by temporary arrangements, he was able to transmit letters at the 
rate of two and a half words per minute. This was done in the pre- 
sence of Mr. Field, the managing director, and some half-dozen other 
persons. Since that time the instrument had been tried upon the 
Tasmanian cable, 240 miles in length, and through that they worked 
25 words per minute. Subsequently, experiments were made upon 
the Red Sea Cable, 1780 nautical miles in length, or nearly 2000 
statute miles. Upon that cable they worked with perfect success, 
day after day, for a week, first upon 500 miles, then upon 800, then 
upon 1500, and finally upon the whole length of 2000 miles. The 
rate of speed through the entire length was between four and six 
words per minute. The rate over 1000 miles was from eight to ten 
words per minute ; through 500 miles it was twenty words per minute. 
With reference to the semi-fluid substance, he had no desire to keep 
buck any useful information, but they had been trying experiments 
for four months, in order to ascertain what combination of materials 
was best adapted for the purpose. Mr. Newton had referred to a 
cable constructed with a long tube filled with air as a non-conducting 
element. It appeared to him (Mr. Hyde) that as an insulator, the 
air would be far inferior to the fluid substance, or even to gutta percha. 
He also thought that if any fracture occurred in the coating, the pres- 
sure upon it would be such that the air would be displaced by the 
water. On the other hand, Professor Hughes had been seeking and 
had obtained a semi-fluid substance, every portion of the ingredients 
of which would be heavier than water. He would say with reference 
to the Berai-fluid substance, that almost anything would make a semi- 
fluid substance. The question was — what was the best material? and 
this he did not feel disposed at present to develop. He would only 
say that ordinary oil or hydro carbons mixed with resinous substances 
would produce such a semi-fluid substance as would restore insulation. 
The merit of the invention consisted in the idea of the use of a semi- 
fluid material for this purpose, and not so much in the material used. 
Mr. Smith had suggested that means should be taken to test the action 
of this material under heavy pressure. His (Mr. Hyde's) impression 
always had been that the pressure would be equal upon all parts of a 
submerged cable, and therefore the fluid would be in the same position 
under a pressure of two miles depth of water as under two foet in a 
bath. They had, however, gone almost to the extent proposed by 
Mr. Smith. They had made the experiment with a pressure equal to ^ 
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that of 3000 fathoms, or two miles, with perfect success, with the 
gutta percha incised before it was submerged. In one case the gutta 
pcrcha was split from end to end and it came out perfect. 

Mr. Bevan referred to the recent experiments upon insulation made 
at the works of Messrs. Silver & Co., at North Woolwich. As far as 
he understood it, the insulation was effected by india rubber, and if a 
puncture occurred in the tube it would by the pressure be healed. 
Some credit was therefore due to the plan as being prior to that of 
Professor Hughes. 

Mr. Newton said experiments as to the effect of pressure had been 
tried with the cable as designed by Captain Drayson, and it was found 
that with a pressure exceeding that of two miles below the surface, a 
puncture being made in the tube, the air was not expelled from it. 
In the case of a small fracture, such as a crack, it did not appear that 
the air escaped even when under hydraulic pressure. 

Mr. Hyde was very glad to hear it ; he thanked Mr. Newton for 
having mentioned the different modes of insulation that had come under 
his notice. He (Mr. Hyde), however, was not there for the purpose 
of criticising the inventions of others, but to illustrate and defend 
those of Professor Hughes. 

Mr. Smith said the question was, whether the material would exude 
from the tube, when cut whilst under pressure ; ho knew that in 
some experiments that were tried the fluid did exude. The cut was 
made whilst under pressure, and there was no balancing of the forces 
until some of the fluid had exuded, and some alteration in the dimen- 
sions had taken place. 

Mr. Tuckett submitted that upon the principle of hydraulic pres- 
sure, if tho surface of the whole tube wcro greater than the surface 
which was not protected, the pressure being in proportion to the area, 
there must be exudation, and there would be a tendency to press the 
liquid out of the hole. 

Mr. J. G. Appold, F. R. S., said, experiments showed that there 
was no exudation. It made no difference whether it was under pres- 
sure or otherwise. 

Mr. Hyde, to meet tho hydraulic point that had been raised, would 
ask whether the pressure upon each point would not be the same? 
To get the fluid to ooze out, they must have a point free from pres- 
sure. The pressure was equal on all parts of the cable. 

The Chairman said, this point had been proved by experiment. 

Professor Huuiiks remarked that the fluid, being heavier than water, 
was not displaced by the water. 

The Chairman would wind up this discussion with a few observa- 
tions, one being not so much applicable to telegraphic communication 
as to the objects and action of this society. When he first joined the 
Society, about 24 years ago, before the revolution in its operations 
took place — for it was more than a reformation — no patent scheme 
could be brought before the Society. It must have been an invention 
thrown open to the world. The revolution to which he had alluded, 
brought about a great change in this respect ; and he thought one of 
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the greatest boons the society now conferred, was the encouragement 
it gave to patentees to come with their inventions as soon as they 
were in a condition to do so, and allow them, as had been done by 
Professor Hughes and Mr. Hyde that night, to give them such infor- 
mation as they could, without injury to their interests. Mr. Newton 
had a perfect right to ask for the information he was desirous to ob- 
tain ; but, at the same time, there was no improper selfishness in 
Mr. Hyde refusing to communicate it ; ho had a perfect right, if he 
chose, to keep the secret to himself. The application of india rubber 
for the purpose of insulation was not new ; it had been used in single, 
double, and treble coats for the last 20 years. The greatTimprove- 
ment consisted in thoroughly uniting the edges of the india rubber by 
means which could not injure it in its non-conducting character, or 
lead to the ultimate decomposition of the material itself. The solu- 
tions formerly employed for the purpose were injurious to it ; and he 
was happy to say there were two or three plans then under considera- 
tion which gave good promise of success. These, however, had nothing 
to do with the beautiful idea of placing within the gutta percha a ma- 
terial capable of healing those wounds which arose from the defects 
existing more or less in all impure gutta percha — such as air bubbles, 
small particles of fibres, or wood, or indeed from any defect whatever. 
He was sure he was only expressing the feelings of the meeting in 
proposing a vote of thanks to Mr. Hyde for the paper he had read, 
and also to Professor Hughes for the illustrations he had given of his 
beautiful apparatus, and the explanations he had afforded upon this 
very interesting subject. 
A vote of thanks was then passed to Mr. Hyde and Prof. Hughes. 



Coal as an Aid to Industrial Progress.* 
Questions of high economical value arise out of the possible devel- 
opment of the great coal fields of the United States, which comprise 
no less than 19(3,850 square miles — added to which the British pro- 
vinces contain 7530 square miles. These coal areas are amazing and 
may be productive of immense commercial results in the far future. 
When we reflect upon what has been acheived by the produce of the 
coal fields of Britain, mere specks compared with those of the United 
States, and in figures amounting only to 5400 square miles, — when we 
further consider the total coal fields of Europe, and find them only 
8964 square miles — and then endeavor to anticipate the mining of the 
enormous fields of the United States upon an extensive scale, we are 
led to forecast a future of almost boundless enterprise for that won- 
derful country. An estimate of the probable produce of the American 
coal fields may be formed from some data afforded in an excellent 
work just published by Prof. Rogers, on the Geology of Pennsylvania. 
Averaging the total thickness of the workable coal in Great Britain 
at 35 ft., we have a total of workable coal equal to 190,000,000,000 

• From the Load. Mining Journal, No. 1230. 
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tons. In the same way, estimating the total area of the productive 
coal fields of North America as 200,000 square miles (that is inclu- 
sive of the British provinces) and averaging the thickness of good work- 
able coal at 20 ft., a result of 4,000,000,000,000 tons is gained, Or, 
to make these results more appreciable, if we take the amount of 
workable coal in Belgium as 1, then that in all the British Islands is 
rather more than 5, that in all Europe 8f , and that in all the coal 
fields of North America is 111. This method of ratio is more intelli- 
gible than that of relative superficial magnitudes — and we at once per- 
ceive that the United States possess more than twenty-two times our 
amount of coal. We apprehend, however, when mining discovers more 
fully the character of the American coal, that the superiority of our 
best bituminous coal will in a large measure compensate for our smaller 
quantity. 



On the Practical Bearing of the Theory o f Electricity in Submarine 
Telegraphy, the Electrical Difficulties in Long Circuits, and the 
Conditions requisite in a Cable to insure rapid and certain commu- 
nication.* By S. Alfred Varley, Assoc. Inst. C. E. 

(Continued from page 61. J 

The correctness of considering the inductive phenomena which mani- 
fest themselves in subterranean and submarine circuits, as a new fact 
suddenly brought to light, has been called in question in the early por- 
tion of this paper ; a few words on its history will therefore not be out 
of place, before considering the way in which it affects telegraphing. 

In 1838, Dr. Faraday pointed out the conditions which would cause 
the retardation of an electric impulse in its passage through a con- 
ductor. 

In 1848, the electric telegraph was in actual operation. The method 
adopted at that time for the insulation of the wires passing through 
towns, was to enclose a number of cotton covered wires in a leaden 
tube, and then fill the tube with a mixture of resin and Stockholm tar. 

Reasoning on Dr. Faraday's observations, my brother, Cromwell 
Varley, was led to think that such circuits possessed conditions favor- 
able for induction to manifest itself; he therefore searched for it, and 
succeeded in obtaining indications of induction. 

In 1849, gutta percha had been introduced, and as the insulation 
in gutta percha covered wires was much more perfect than in the cot- 
ton covered ones enclosed in leaden pipes, induction manifested itself 
much more strikingly, and my brother made use of, from that time as 
a more searching test of perfection of the insulation than the deflection 
of a galvanometer, the capability of the wire to retain for a certain 
period the induced charge, and he stood alone for some time in making 
use of this test, others not having faith in it at that period, and in the 
.same year he obtained indications of induction in an overground circuit. 

In the latter end of the year 1851, my brother was enabled to ex- 
periment upon a length of ten miles of gutta percha covered wire. 

• From the Jour, of the Society of Art*, No. 332. 
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At these experiments I assisted, and the conclusion he arrived at was, 
that if gutta percha covered wires were employed for circuits of any 
length, as was at that time proposed, induction would manifest itself 
so powerfully, as to ofTer serious obstacles to telegraphing with the ap- 
paratus then in use, the truth of which prediction was subsequently 
verified. In Prussia, however, as early as 1850, Mr. W. Siemens had 
employed gutta percha covered wires for circuits of considerable lengths, 
and encountered the inductive phenomena, an account of which he 
published during that year. 

This fact was not known on this side of the channel until after gutta 
percha covered wires throughout the whole lengths of the circuit were 
also employed in this country, and that was in the year 1854. 

To Dr. Faraday, however, is due the whole credit in this matter, 
and I have only alluded to its telegraphic history, as I cannot help 
feeling it as a sort of reproach to practical clcctricfans that it should 
go forth that induction, which was manifesting itself step by step be- 
fore their eyes, came suddenly and unexpectedly upon them. The 
following extract from Dr. Faraday's researches of 1838 is so instruc- 
tive, and teaches such a valuable lesson, that I cannot refrain from 
quoting it. Alluding to Professor Wheatstonc's well-known experi- 
ment, he says, — " If the two ends of the wire were immediately con- 
nected with two large insulated metallic surfaces exposed to the air, 
so that the primary act of induction, after making contact for discharge, 
might be in part removed from the internal portion of the wire at 
the first instant, and disposed for the moment on its surface, jointly 
with the air and surrounding conductors ; then, I venture to anticipate, 
the middle spark would be more retarded than before, and if these 
two plates were tho inner and outer coatings of a large jar, or Leyden 
battery, then the retardations of that spark would be still greater." 

Previous to the first attempt to submerge tho Atlantic cable, a sc- 
ries of experiments were undertaken by the company's late electrician, 
and the result published.* 

These experiments having been tried, at the expense of much capi- 
tal, and with opportunities which never before presented themselves, 
are too important not to be noticed, though it is believed that the au- 
thor of them has lately had reasons to modify some of his conclusions. 

The chief results published were these: — 

1. That no adequate result is obtained by increasing the sectional 
area of the conductor ; that, in fact, in the case of a submarine circuit 
— a small wire will transmit signals more rapidly than a larger one. 

2. That an insulated submarine wire conducts according to a differ- 
ent law to that of a suspended circuit. 

3. That the rate at which a voltaic signal travols is not affected by 
the intensity of the battery. 

4. That magneto-electric induced currents have the property of 
traveling in the first place faster than voltaic ones ; and, unlike voltaic 
currents, when their intensity is increased their rapidity of traveling 
is increased also. 

• Tule, " The Atlantic TeWmph. A TTiutory of Preliminary Experimental Proceeding*, Ac., published 
by order of the Din^ctors of tbe Company ." 
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In the paper I submitted last March to the Institution of Civil En- 
gineers, I pointed out what I conceive to be errors in these results, 
and endeavored to show that some of them necessarily followed from 
the way in which the experiments were conducted, and I cannot more 
clearly express what I wish to convey on this head than by quoting 
my own remarks on that occasion. 

"In examining these conclusions, it has first to be considered 
whether the conditions of a submarine circuit and a suspended one 
are different. In a suspended wire, the insulating medium of the air 
takes the place of the gutta percha of the submarine circuit. The 
earth, which is the nearest conductor, is a considerable distance off, 
and is only on one side of the wire, therefore but little induction can 
take place between the wire and the earth ; nevertheless, induction to 
a certain extent does take place, and can be perceived in circuits of 
very moderate length. 

"The author has noticed indications of it in a circuit 60 miles long, 
and he feels confident that with delicate apparatus it could be perceiv- 
ed in much shorter circuits. If tho distance between the wire and 
the earth were decreased, induction would be developed more strongly, 
and the wive could be brought down step by step until the condition 
of a submarine circuit would be approached, where the earth surrounds 
the circuit on all sides, and is only separated from it by the thickness 
of one-eighth or three-sixteenths of an inch of gutta percha — a sub- 
stance possessing, moreover, specifically a much greater inductive ca- 
pacity than air. It, therefore appears, that the conditions are precisely 
the same, only differing in degree. Before proceeding further, and to 
prevent the possibility of mistake, it is desirable to make the following 
quotation from the work previously referred to : — * 

" 'The law of squares may possibly apply to the transmission of 
electriety freely along simple conducting wires, but it certainly does 
not apply to the case of its transmission along submarine and subter- 
ranean gutta percha covered wires (the facility of transmission being 
estimated by rate of speed) because in this the case is not one of sim- 
ple conduction, but of transmission, after the wire has been charged 
inductively to saturation as a Leyden jar.' This quotation shows 
clearly the reason for concluding that small wires are better conduc- 
tors for submarine circuits, as far as transmission is concerned, than 
larger ones; for the smaller the Leyden jar the more quickly will it be 
charged to saturation. The author, in differing from these conclusions, 
does not wish it to be understood that he thinks the law of squares is 
applicable to submarine wires; for he is not aware of any electrical 
phenomena which obey that law, but he submits that there is a mate- 
rial difference between a Leyden jar and a submarine wire. 

"In a Leyden jar the inner and outer coatings are perfectly insu- 
lated one from the other. If they were not insulated there could be 
no statical charge, as is well understood by all electricians. Induction 
therefore involves insulation. But in a submarine circuit this is not 
the case. If the wire at the further extremity was disconnected from 
the telegraph instrument, and sealed up with gutta percha, the condi- 

• Yid*, * The AtUnUc Telegraph," j>»g* 23. 
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tions would be nearly the same. In practice, however, it is quite open 
through the instrument to the earth, and the resistance opposed by 
the very long length of wire is the only insulation between the inner 
and outer coatings, for it unites 
both, being in connexion with 
the earth at both ends (Fig. 5). 
It is therefore evident that if 
the wire offers no resistance 
there will be no insulation, and, 
as a consequence, no induction 
to retard the passage of the 
current. It is also equally 
plain that precisely in propor- 
tion to the resistance which 
the wire opposes, provided al- 
ways the insulating medium be of the same thickness, will induction 
manifest itself and retardation be experienced. 

" There is also another difference between a Leydcn jar and a sub- 
marine circuit. 

" The Leyden jar is charged uniformly all over, whilst in a subma- 
rine wire the tension of the charge varies in different portions of the 
circuit, being at its maximum at the end where contact is made with 
the battery, and dying off to nothing at the further extremity." 

The next consideration is the part induction plays in submarine 
circuits of any considerable length. 

In a submarine circuit the wire is insulated from the earth by only 
a thin layer of gutta percha ; the conditions, therefore, arc favorable 
for induction through the insulating material ; the conductor, itself, 
from its great length, opposes very great resistance, or, in other words, 
insulates to a very considerable extent. 

When a battery is connected to send a current, the first impetus is 
in part directed forward, in part diverted laterally ; but as the wire 
opposes considerable resistance to the passage of the electricity which 
the battery can generate, whilst the thinness of the insulating material 
is very favorable for induction taking place through it, the greater 
portion of the first rush will be occupied in charging the wire stati- 
cally at the battery end ; as, however, it is a balance of forces be- 
tween the resistance which the wire opposes on the one hand, and the 
ease with which lateral induction can take place on the other, a very 
minute portion must pass through instantly, and the period which wiil 
elapse between the making contact with the battery and the observing 
the current at the further extremity, will depend upon the capability 
of the instrument to record very small quantities of electricity. 

In fact, immediately on contact being made with the battery, a wave 
will be formed throughout the length of the wire, somewhat like what 
is shown in the diagram (Fig. 6), which is intended to represent a sub- 
marine wire the moment after contact has been made with the battery. 
The line A represents the internal charge having its maximum tension 
at the battery end, and diminishing in intensity as it approaches the 
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farther extremity. The line B shows the induced charge of the opposite 
kind on the outer surface of the gutta percha, and forms an exact 
counterpart to the internal charge, with tho exception of being a little 

less intense ; for as it is spread over 
1 a greater surface, and only exactly 

balances the internal wave, its ten- 
sion will be less in proportion as its 
surface is greater. As the tension 
of the statical charge is raised, so 
will the flow of electricity at the 
further extremity increase; both 
will arrive at their maximum toge- 
ther ; the current will then flow in a 
regular stream as long as contact 
with the battery continues. The 
dotted lines 1 1 and 1' 1' are in- 
tended to represent the waves after 
the contact has been made a short 
time, and the lines 2 2 and 2' 2' 
are intended to represent the waves when they have attained their 
maximum height. 

In the last case they will bo perceived to be more regular. 
"When the battery has been disconnected from the wire, the oppo- 
site waves will still continue to unite, but the rate of flow as the ten- 
sion fulls will become slower and slower. 

In theory the time which would be occupied by a wire discharging 
itself completely in this way would be infinite. In practice the wire 
requires a very appreciable time to charge, and a longer period to 
discharge. The effect of this is, that if currents are sent at all rapidly 
one after the other, instead of obtaining a series of distinct impulses 
at the further extremity, an undulating continuous current is received ; 
and, as to obtain a telegraphic signal, the wire has not only to be 
charged to a certain degree of tension before an appreciable current 
is received at tho further end, but has also to bo discharged after- 
wards before another signal can be sent, the impulses which are ob- 
tained through such circuits as these are very sluggish. 

The problem to be solved is, the best means of reducing the amount 
of induction, and of mitigating its effects. 

Almost the first remedy suggested when this inconvenience was ex- 
perienced, was to substitute another insulated wire in the place of tho 
earth for a return circuit, for it was argued that, as in this arrange- 
ment, one wire would be charged positively and the other negatively, 
they would neutralize one another. 

This suggestion was put to the test and failed. Since that time 
the same plan has been revived by several others ; a good deal of ar- 
gument has also been brought forward lately in support of it, and 
even amongst those who know its practical inutility there would seem 
to have been lurking some faith in the capability of the method (in 
theory at least,) to neutralize the effects of induction. 
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The explanation of its failure, if we are guided by the first princi- 
ples of the science, appears to me to be very simple, and I expect not 
only to make it plain that no advantage is to be obtained by the 
adoption of this method, but that it will increase the retardation. 

Fig. 7. 




Let two long gutta percha covered wires, (Fig. 7,) buried in the 
earth, be connected, one with the zinc pole and the other with the 
copper pole of a battery, and let the farther ends of each of these 
wires be hermetically sealed. The earth, from its mass, being a per- 
fect conductor, its action, it is evident, will be the same as if metal 
tubes in metallic communication with each other surrounded the gutta 
percha wires. It is therefore clear that the only retardation to in- 
duction will be the thickness of the gutta percha covering, and the 
tension of the statical charge will be in accordance with the intensity 
of the battery. Now consider the case of a similar gutta percha wire 
of the same length (Fig. 8) as one of these, but in which one pole of 

Fig. 8. 




the battery is connected to the earth and the other to one end of the 
metallic conductor, and the circuit completed by connecting the fur- 
ther extremity to the earth. It will also receive a statical charge to 
a certain degree, but the tension of the charge will not, ceteris paribus, 
be dependent upon the intensity of the battery, but upon the resist- 
ance which the wire opposes, for it has already been shown that this 
is the only real insulation between the wire and outer coatings, and 
that the degree to which statical charge can take place depends on 
the amount of insulation existing. 




Now, let the ends of the two wires which are hermetically sealed 
be connected to each other, (Fig. 9,) the circumstances are quite as 
favorable for induction as in the wire in which one end was connected 
with the earth, but there will be twice the resistance ; in other words, 

12* 
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double the amount of insulation, and, consequently, a proportionate 
increase in the amount of induction. 

Another view of this matter will perhaps assist to confirm what has 
just been stated. 

It is a well established fact that when a telegraphic circuit is com- 
posed of a loop of wire, it will oppose the same resistance as a circuit 
of double the length where the earth is made use of in the place of a 
return wire, and this proves that the earth offers no appreciable resist- 
ance. If this be the case, what difference can it make whether the bat- 
tery pole be carried to the end of the wire itself, or through the me- 
dium of any length of a perfect conductor, which the earth has been 
proved to be? Therefore, it would appear that the induction which 
would be manifested in a circuit composed entirely of an insulated con- 
ductor, would be the same as that in a circuit of twice the length, where 
one-half the circuit is completed by the earth, and the only difference 
which would exist between the one and the other would be, that in a 
circuit composed entirely of wire, the statical charge will be distributed 
more uniformly throughout the entire length. 

But, says a writer on this subject, I admit that no advantage would 
result if two separate wires are used, and which will therefore neces- 
sarily be somo distance apart from one another, but place the two 
Fig. 10. Fij?. 11. wires in the middle of a mass of 

gutta pcrcha, (Fig. 10,) and so close 
to each other that they may become 
virtually the centre of a system, 
and let the insulating material be of 
considerable sectional area, then no 
induction worth naming will tako 
place between the wires and the 
earth, and the inductive influence of the positive wire will neutralize 
that of the negative wire. 

Tho fallacy of the proposition will be at once seen if it be carried 
out more fully. Instead of letting the wires lie side by side, let the 
one wrap over the other, and be, in fact, a tubo with a thin mass of 
insulating material between it and the inner wire (Fig. 11.) They 
will now become really the centre of the system, and fulfil completely 
the object desired by the author of this suggestion, but is it not evi- 
dent that such an arrangement is the fac-simile of a Leydcn jar, and 
will not the conditions be the most favorable that can be conceived for 
the development of induction ? 

The only remedy which has been successful in mitigating the effects 
of induction, is that of throwing into the wire, immediately after a 
current has been sent, another of the opposite kind ; this absorbs and 
neutralizes the preceding wave much more quickly than when the wire 
is left to discharge itself in the ordinary way. This method, however, 
does not reduce the induction, but only mitigates its effects, although 
in circuits of moderate length its adoption has, for practical purposes, 
completely removed the inconveniences arising from the induced 
charge. 

(To be Continued.) 
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For tho Journal of the Franklin Institute. 

Particulars of the Steamer Yorktown. 

Hull built by Wm. H. Webb. Machinery by Morgan Iron Works, 
New York. Intended service, New York to Richmond. 



Hull. — 

Length on deck, from fore part of stem to after part of 

stern post, above the spar deck, . ■ 

Breadth of beam at midship section, . 

Floor timber — molded, 15 ins. — sided, 15 ins. 

Frames— apart at centres, 2 feet 6 inches — strapped with 
double laid iron straps, 4$ X I inches. 

Depth of hold, 

" to spar deck, 

Length of engine arid boiler space, . • 

Draft of water at below pressure and revolutions, 

Area of immersed section at this draft, 330 sq. ft. 

Tonnage, . . . MOO. 

Contents of bunkers in tons of coal, 150. 

Masts and rig — Fore-topeail schooner. 

Esginks— Vertical beam. 

Diameter of cylinders, 
Length of stroke, 

Maximum pressure of steam in pounds, . 25. 
Cut*ofF— half stroke. 

Maximum revolutions per minute, . 20. 

Boilers — Two— Single return through two tiers of flues. 

Length of boilers, 
Breadth « 4 



250 feet. 
34 " 



9 
17 
78 
11 



<» 



6 inches. 



10 feet. 



50 inches. 



Height " exclusive of steam 
Number of furnaces, 
Breadth " 
Length of grate bars, 
Number of dues, . 
Internal diameter of flues, 
Length of flues, • 
Heating surface (fire and flue), 
Diameter of smoke pipe, 
Height 

Description of coal, 
Draft, 

Consumption of coal per day, 

Paddle Wheels. — 

Diameter, . 
Length of blades, 
Depth " 
Number " 



chimney, 



6 in all. 



28. 



34 feet. 
14 " 
12 " 

4 " 

7 " 



6 inches. 
2 " 



19, 16, and 11 
27 and 21 feet. 
6000 sq. ft. 



Anthracite. 
Natural. 
26 



6 feet 
39 " 



8 



30 feet. 
9 « 



26. 



18 inches. 
C. H. H. 



Chromo-Photography. * 

An invention which is destined, no doubt, to create a revolution in 
the art of photography has recently been made by Mr. Backshell, of 
the Photographic Institution, Durham-place, Dalston, and which has 
received the protection of her Majesty's royal letters patent. It con- 
sists in producing, what has hitherto been considered impossible, a 

• yrom tiu Load. Mechanics' Mag., Sept 18&8. 
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beautifully-colored non-inverted photograph, equal in brilliancy of 
color and superior in detail to the most exquisite miniature extant. 
We understand that the studio of Mr. Backshell has been honored by 
the visits of several of the nobility and gentry, who have testified 
their appreciation of the invention by numerous orders. Licenses for 
the practice of the invention are being granted throughout the king- 
dom. 



Fox the Journal of the Franklin Institute. 

Particulars of the Steam Frigate General Admiral. 
Hull built by Wm. II. Webb. Machinery by Novelty Iron Works, 
New York. Iutended service, Imperial Russian Navy. 
Hull. — 

Length on deck, from fore part of stem to after part of 

Btern post, above the spar deck, . . 308 feet 6 inches 

Breadth of beam at midship section, . 54 ♦* 6 " 

Depth of hold to berth deck, . 18 u 3 

« " spar M . • 33 " 7 

Floor timber, at throat — molded, 1 ft. 10 ins. — sided, 16 to 25 ins. 
Frames— apart at centres, 3 feet 2 inches. 

Length of engine and boiler space, . . 104 " 

Draft of water at load line, . . 23 " 6 

" below pressure and revolutions, . 22 " 

Area of immersed midship section at this draft, 836 sq. ft. 
Tonnage, custom-house, . . 4306 92-95. 

Contents of bunkers in tonB of coal, 650. 
Masts and rig— ship rigged. 

Engine.— Two— Horizontal— Back action. 

Diameter of cylinder, . . .84 inches. 

Length of stroke, . . .3 feet 9 " 

Maximum pressure of steam in pounds, . 20. 
Cut-off— half stroke. 

Maximum revolutions per minute, . 52. 
Weight of engines, . . 175 tons. 

Boilers — Six— Horizontal tubular. 

Length of boilers, . . 10 " 3 inches. 

Breadth " . . 19 and 22 " 

Height ** exclusive of steam chimney, . 13 " 6 ** 

Weight of " without water, . 250 tons. 

Number of furnaces, . . 38. 

Breadth " . . 2 " 7 " 

Length of grate bars, . . 7 " 6 11 

Number of tubes, . . 2760. 

Internal diameter of tubes, . . . 3 ** 

Length of tubes, . . . 7 " 

Heating surface, . . 21,000 sq.ft. 

Diamoter of smoke pipe, . . 11 * 

Height " . . 65 " 

Draft, Natural. 

Consumption of coal per hour, maximum, 4 tons. 

PhOPKLLBB. — 

Diameter of screw, . , .19 feet. 

Pitch « . 31 » 

Length of blades, . , • 7 " 

Number " . . two. 

Geared— Direct action. C. H. H. 
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Production of Engravings by Photography * 

There are, as is now tolerably well known, two or three processes 
for the production of engravings by photography — the chemical agent 
in them being the bichromate of potash. M. Jobart not only intro- 
duces a material new for this special purpose — but he has shown that 
the well-known material, the iodide of silver, possesses a new property 
which renders it available to this end. A lithographic stone, or a plate 
of zinc, is covered with the iodide of silver, and a picture obtained upon 
it in the usual manner. It is then immediately covered with a thick 
solution of gum arabic mixed with lampblack and placed asido in the 
dark. When the coating of gum is thoroughly dry the stone or the 
zinc plate is plunged into water. The parts over which the iodide has 
been decomposed are removed with the gum, and all those parts re- 
ceive the lithographic ink readily, while the other parts resist it. Thus 
the stone or zinc plate is at once prepared, and, says M. Jobart, — 
who makes this communication to the Academy of Sciences of Paris 
— we obtain thus the whites pure and the proofs perfect in all their 
details — but the operation is a delicate one. 



Mineral Statistics of Great Britain.^ 

An interesting return has recently been published by order of the 
Lords Commissioners of the Treasury, bv the Museum of Practical 
Geology, showing the quantity of mineral ore obtained from the Bri- 
tish mineral districts during the past year. The following are the 
principal points of interest: — The quantity of pig iron made in 1857 
was 3,659,447 tons, — being an increase, notwithstanding the depres- 
sion of the iron trade, of 73,070 tons over the quantity produced in 
1856. The importations of tin ore, including '816 tons from our colo- 
ny, Victoria, amounted during the past year to 4095 tons. Under 
the head of copper there is considerable difficulty in arriving at a just 
estimate of the produce, from the circumstance that very large quan- 
tities are purchased by private contract, alike from British and 
Foreign mines, and it is almost impossible to separate these. It is 
believed, however, that this has been more closely effected in the pre- 
sent return than has been done in any former year. The purchases of 
the Copper Company in Cornwall, for 1857, show a decrease of 1414 
tons; and those in Swansea, of 840 tons upon the previous year. The 
exports have been in 1856, 22,863 tons; and in 1857, 25,241 tons. 
The production of lead has been, in 1856, 73,129 tons; and in 1857. 
69,266 tons;— of silver in 1856, 614,188 oz. ; and in 1857, 532,866 
oz. The importations of lead exhibit a falling off of about 3000 tons : 
and of foreign silver ores, instead of 6,636 tons, the quantity brought 
into this country in 1856, we only imported 5190 tons, — being a de- 
crease of 1440 tons. The return of coal production is a remarkable- 
test of the depression of commerce during 1857. For while the quan- 

* From the Lond. Athtmvum, Feb, 18&0. 
fFrom the Lond. Athcnwum, December, 18i8. 
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tity produced and sold in 1856 amounted to 66,645,450 tons, that of 
1857 was only 65,394,707 tons— being a falling off of 1,250,743 tons. 
The following tables show the values of the mineral and metallic pro- 
duce of the United Kingdom in 1857, excepting clays and Btones : — 



Minerals. 

Tin ore, ... £ 743,608 
Copper ore, — the product of all the sales, excluding 

foreign ores, but including private contract purchase*, 1,560,922 

Lead ore (containing silver), . . 1,428.095 

Zinc ore, . . . 30.982 

Iron pyrites, . . - 63,804 

Arsenic, . « • 919 

Nickel and Cobalt, . . . 219 

Iron ore, . . . 6,266.304 

Coals, .... 16.:M8,676 

Salt, . . . 606,720 

Barytes and other minerals, . . 12,500 



£ 85,961,649 

MlTALg. 

Tin, . . . £867.680 

Copper, . . . 2,166.900 

Lead, . . . 1,623.852 

8ilver, . . . 133,216 

Zinc. . . . 450,000 

Pig iron, . . . 12,8:18,560 

Other metals, . . . 125,500 



£ 18,105,708 

The returns have been compiled by Mr. R. Hunt, and comprise many 
details of considerable interest. 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meeting, July 21, 1859. 

John C. Cresson, President, in the chair. 
Isaac B. Garrigues, Recording Secretary. 
The minutes of? the last meeting were read and approved. 
A letter from the American Institute, of the City of New York, 
was read. 

Donations to the Library were received from the Commissioners of 
Patents, the Royal Astronomical Society, and the Statistical Society, 
London ; the Catholic University of Ireland, Dublin; des Oesterreich- 
ischen Ingenieur-Vereines, der K. K. Gcologischen Reichsanstalt, 
der K. K. Geographischen Gesellschaft, Vienna, Austria; the Board 
of Arts and Manufactures for Lower Canada, Montreal, Canada ; 
Prof. A. D. Bache, U. S. Coast Survey, Washington, D. C. ; Hon. 
David Dale Owen, Little Rock, Arkansas ; the American Institute, City 
of New York ; the North Missouri Railroad Co., St. Louis, Missouri ; 
B. H. Latrobe, Esq., C. E., Baltimore, Maryland ; the Board of Water 
Commissioners of the City of Detroit, Michigan ; the N. 0. Academy 
of Science, New Orleans, Louisiana; the Young Men's Mercantile 
Library Association, Pittsburgh, Penna. ; Messrs. Jones, White, and 
McCurdy, Prof. John F. Frazer, and the Board of Trade, Philada. 
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The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of June was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

One resignation of membership in the Institute was read and ac- 
cepted. 

Candidates for membership in the Institute (8) were proposed, and 
the candidates (7) proposed at tho last meeting were duly elected. 

The President made a brief statement relative to the hail storm and 
tornado which passed over the northern part of the City on the after- 
noon of July 20th. 

From an elevated position he had a full view of the storm when dis- 
tant about 6 miles to the N. W. A portion of the cloud, apparently 
about half a mile wide, appeared pendant from tho main body, reach- 
ing to the ground ; within this chimney-like column there was evidently 
a violent upward movement, the masses of cloud being carried up with 
great velocity as soon as they formed, and vivid streaks of lightning 
traversed vertically near the centre of the column. 

The form of the whole cloud was that of an enormous mushroom, 
with a stem more than 2000 feet in diameter, and a head several miles 
across. 

Mr. Wm. Stacey exhibited a spring balance, designed by Mr. Dana 
Bickford, of Westerly, R. I., as a substitute for the weights ordinarily 
used to balance window sashes ; it consists of a coiled spring con- 
tained within a cylindrical band, to which its outer extremity is at- 
tached, whilst its inner extremity is attached to a fixed pin, about 
which the band rotates ; the whole is mounted in a box which is in- 
tended to be let into the window frame near the top of the sash. A cord 
is attached by one end to the sash, whilst the other is attached to the 
band enveloping the spring, which is wound up, so as to give a tension 
sufficient to balance the sash. It is claimed to be cheaper than the old 
method, as no boxing is required for the weights. 

Also, Mr. A. W. Decrowns safety alarm drawer lock, which can be 
put upon an ordinary drawer at a slight expense. The alarm is ope- 
rated by the endeavor to open the drawer, unless three projecting pins 
on the under side of the drawer, which permit of combinations, are 
moved into the propor positions by the fingers as they fall upon them in 
the act of pulling the drawer outwards. In that case, the drawer opens 
without noise ; but, if the combination is not the proper one, a catch, 
which projects upwards within the drawer, not only prevents the open- 
ing, but, by its contact with the containing frame of the drawer, re- 
leases a catch which Bets a bell ringing, thus notifying the proprietor. 

Messrs. Code, Hopper & Co., had upon the exhibition table, for in- 
spection and trial by the members, a spirometer registering to the 
tenth part of a cubic inch. It has the same internal mechanism as a 
dry gas metre, and is a handsome specimen of their manufacturing 
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CIVIL ENGINEERING. 



Improvements in the Hanging and Arranging of Cylindrical, Conical, 
or Spiral Steel Railroad Springs for Railway Carriages, — being a 
Communication.— Patented by William Edwabd Newton, London, 
October 19th, 1858.* 

This invention consists in arranging cylindrical, conical, or spiral 
steel railroad carriage springs in groups or series of four or more 
springs, placed in double lines vertically, so as to possess the length 
of elastic action which two series of the springs would have if placed 
the one above the other, while the space which they occupy vertically is 
very much less than they would require if the springs were placed in 
pairs, one above the other. 

Figure 1 shows, in side elevation, a group of four springs, with 
the stirrup or suspension-bracket by which they are suspended, and 
the top plates or caps in which they are set; and figure 2 shows, in 
side elevation, the manner of arranging and hanging the springs, in 
series or lines, between the forward and after pedestals of the truck 
of the car. 

The springs represented are Gardiner's conically coiled steel springs, 
having an open central space or vertical axis; and the suspension- 
brackets or bars are adapted particularly to their use, but will answer 
for any other cylindrical spring. 

In fig. 1, «, are the two lower springs, placed small end down- 
wards, and side by side, their upper edges being parallel with each 
other. Upon the upper edge or periphery of the spring s, is placed 

• From Newton's London Journal, July, 1889. 
Vol.. XXXVIH.—Third Seexbs.— No. 3.—— September, 1859. 13 
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the suspension-bracket b, having its cup or cap to fit the head of the 
spring ; it extends downwards by the side of the spring *, to — that 
is to say, about three-fourths the length of the spring *, — when it is 



T cL- 




l. bent at right angles, and is continued in a 

horizontal direction b", (the length of the 
largest diameter of the spring,) to form a 
base for suspending the springe; the bracket 
then turns vertically upwards, as at £>"', 
until it reaches the top of the spring 
when it again becomes horizontal, so as to 
cover with its cap the head of the spring 
After covering the head of the spring 
it is again bent downward to a point pa- 
rallel with 6", when it is again bent in a 
horizontal direction, to form a base for sus- 
taining the spring c', as shown by the dotted lines, which indicate the 
continuation of the spring <?'; the bracket 6, b', 6", £>'", is then turned 
upwards, and becomes again connected with 6, at the cup or cap of 
the spring «. The two pairs of springs thus arranged stand each in 
the angle made by the other, so that their caps are diagonal, and at 
right angles to each other. The two lower springs s, are carried by 
;i plate a, on the lower beam, and in order to hold them securely in 
place, they stand on conical studs or short vertical pins. The lower 
horizontal part of the bracket at b", should just be so far above the 
supporting bar a, as to allow the springs 8, full play, that is, to 
shut down upon the spiral coils ; and at the same time, the cap of the 
two springs r, <;', should be so far above the plate that crowns the springs 
*, as to allow in like manner the spirals of c, c J , to shut down upon 

Fig. 2. 




each other, so that, by this means, the whole length of elastic lever- 
age of the two springs c, «, is attained, while the vertical space which 
they would occupy if placed one directly over the other, is reduced 
about three-quarters of the height of one of the springs. As a guard 
or shield to the springs, a thin iron disc of boiler plate iron is placed 
upon the head of each spring, between which disc and the under sur- 
face of the crowning cap is placed thick felting ; the cap is flanched 
to receive the head of the spring and disc upon it, as into an inverted 
cup, by which means the springs are held in place at the crowns or 
top ; the upper crown plate is firmly secured to the proper appendage 
under the car, for swinging the car upon the springs. 
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Another mode of carrying out the same principle of double tiers of 
springs within a greatly reduced vertical space, is by placing four or 
more springs in a series or line upon two grouping lever bars, one above 
the other, between the pedestals and the ends of the bars, having their 
bearings in the pedestals, as shown at fig. 2, in position under the car 
at d and e. The lower lever bar c, is horizontal and straight, except 
at the ends, where it is bent obliquely upwards, and again horizontally, 
so as to enter the pedestals at each end, and rest upon the top plate 
of the journal box, as at e*, e*. It is secured in its place by being let 
into a recess, or by a projection upon its under side, and a correspond- 
ing recess in the pedestal to receive the projection. Upon the upper 
surface of the bar e, are three vertical conical studs, upon and over 
which studs are placed the springs 8, 9, 10, in a straight line, and 
under the side timbers of the truck of the car ; this bar c, should be a 
little thicker at tho bent parts, to give it strength, as shown. Directly 
above the bar e, is hung the other lever bar d y bent alternately up and 
down; its upper parts resting upon the caps of the springs 8, 9, 10, 
and its lower parts forming a support for the two upper springs, 11 
and 12, of tho group which are placed over vertical conical studs on 
the bar. The crowns or caps of the upper springs 11, 12, face the 
under surface of the side timber of the truck or car, upon cup cast- 
ings and discs, which rest upon the springs on either side. The last- 
mentioned bar tf, has its ends jut within the arms of the pedestals, 
where it is held so as to have no lateral motion, and so as to permit 
the required play within the pedestal up and down ; the ends of the 
bar being spread to very nearly the space between the arms of the 
pedestal, to avoid lateral motion. 



On the Relative Values of Coke and Coal in Locomotive Engines. * 

By Benjamin Fothekgill. 

(Continued from page 95.) 

There yet remains the question of the durability of the fire-boxes 
and tubes when coal is used instead of coke, and I do not think that 
I could offer a better proof of tho superiority of coal over coke in this 
respect also, than by quoting a portion of a report which I made on 
this important subject on the 26th of May, 1858, to the Locomotive 
Superintendent of the Manchester, Sheffield, and Lincolnshire Rail- 
way. The engines there referred to were built in accordance with Mr. 
Bcattie's patent for burning coal and coke : — 

" With respect to the durability of the tubes and fire-boxes, when 
coal is used instead of coke, I consider that question to be settled 
beyond dispute in favor of the former, inasmuch as it no longer remains 
a matter of opinion merely, but the result of continuous working with 
coal and coke demonstrates beyond all doubt that not only is coal supe- 
rior to coke in respect to heating power, and consequently decidedly 

• Fran Um Jour, of (be Society of Art*, No. 339. 
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more economical, but it is less injurious to both the tubes and fire-boxes 
of locomotive engines ; as a proof of this I beg to append a copy of 
a tabular statement which I had the honor of laying before the directors 
of the London and South Western Railway in the month of March, 
1866, showing the average duration of a set of tubes in their locomo- 
tive engines when coke alone was used. At that time as well as in the 
latter part of 1855, after I had made a series of experiments with coke 
and coal, I came to the conclusion that the tubes and fire-boxes would 
sustain less injury by the use of coal than coke, and although one of 
their coal engines had then run but 51,300 miles and no really appreci- 
able depreciation had taken place in either fire-box or tubes, I saw 
sufficient to warrant me in concluding that the life of a set of tubes, 
as well as that of the fire-box, would be considerably prolonged by 
the use of coal instead of coke. Time has proved that the opinion I 
then formed was a correct one, inasmuch as I have, up to the present 
moment, carefully watched the effects produced on the fire-boxes and 
tubes of the locomotive engines on the London and South-Westcrn 
Railway ; and taking two of their engines which I have examined, where 
even part coke and part coal have been used up to the commencement 
of the present month, you will perceive the amazing difference in favor 
of coal when you compare the results with the tabulated statement 
copied from my printed Report, dated March 25th, 1856. 

Miles Run by the Undermentioned Coke Engines, with One Set of Tubes, on the 

London and South Western Railway. 



Working Pressure of 8tearo. 


Name of Engine. 


Miles run. 


100 pounds, . 
100 


Volcano, . 


118,978 


Strotnboli, . 


127,855 
128,947 


100 




Vulcan, 


100 




Milo, 


104,627 


100 • 


tc , 


Etna, . 


105,985 


90 




Ruby, • • 


101,905 


90 


U , 


Serpent, • 


92,049 


80 


ic 

• • 


Medusa, . . 


106,590 


100 


fl # 


Windsor, 
Mercury, . 


99,907 


100 




73,100 


80 


<« t 


Fire King, . 


102,258 


80 




Mazcppa, . 


89,059 


100 


it 


8ussex, 


99,624 


100 


•« 


Mars, . 


103,257 


100 


it > 


Comet, 


97,201 


80 




Hawk, 


74,955 


80 


tt t 


Acheron, » 


87,759 


100 




Test, 


76,182 


100 


tt 


8tour, . 


69,688 


100 


it 

• • 


Rocklia, . 


86,469 


100 


«« t 


Avon, . 
Trent, 


78,785 


100 


tt 


65,634 
83,108 


100 




Frome, 


Average duration of tubes, 94,518 miles. 



" From the above table you will perceive the average duration of a 
set of tubes was 94,518, whilst in the two engines I have referred to, 
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where coal and coke have been used, one of them has run 154,955 
miles, and is now carrying 120 pounds pressure of steam, none of the 
tubes having failed, and they are still in good working condition, and 
I am unable to say how much longer they will last. The other engine 
has run 187,676 miles, and I have had two of her tubes sent to my 
office in Queen's Chambers, Manchester, which you can see at any 
time. 

" I personally paid a visit to the works at Nine Elms and examined 
these engines ; and, bear in mind, that although a portion of the fuel 
used in these engines is coke, yet the tubes I now refer to have only 
worn to the extent of three wire gauges in thickness ; they were ordered 
and made to No. 13 wire gauge, and are now No. 16 wire gauge. 

44 No doubt exists in my mind that the principal portion of this 
amount of reduction in thickness is attributable to the cutting actiou 
of the coke, and not to the effect of any deterioration produced by the 
action of the coal. With regard to the effect on the fire-box t>f the 
latter engine, the back, sides, and crown, arc ^ of an inch less than 
their original thickness, namely, J an inch ; the tube-plate has been 
reduced j'g of an inch, the original thickness being £ of an inch. 
From these facts you will be able to draw your own conclusions — they 
.speak for themselves — for in one case, where coke alone was used, you 
have an average (taken from the Company's books) of 94,518 miles 
as the life of a set of tubes, whilst in the other, where coke and coal 
are used on the same railway, and working similar trains, you have 
154,955 miles run in the one case, and 137,676 miles in the other, 
and the tubes still in good working condition. 

44 1 have given you these facts as a sample of the results when coke 
and coal are used, because the fuel you are using in your engines is 
of a similar character ; but 1 am prepared to prove that wero your 
engines constructed to burn coal alone, the fire-boxes and tubes would 
be protected from the cutting action of the coke, and greater dura- 
bility, much beyond the mileage I have reported for coke and coal, 
would bo the result. I am not ignorant respecting the argument that 
some persons have advanced as to coal containing a greater amount 
of sulphur than coke ; this is a fallacy which I have had proved beyond 
doubt, and therefore I hesitate not to give you a strong opinion in 
favor of coal, for instead of its proving destructive to fire-boxes, tubes, 
or smoke-boxes, the result of my observations and experiments proves 
the contrary. " 

In further confirmation of the increased durability of the tubes, I 
best to stato that the mileage of another engine of the same class as 
the two referred to, and burning a mixture of coke and coal, amounts 
to 181,589 miles, and the tubes are still in good condition, and work- 
ing at a pressure of 120 pounds to the square inch. 

In conclusion I beg to remark, that previously to the year 1853, 
several attempts had been made by different individuals to introduco 
coal as a substitute for coke in locomotive engines, but from various 
causes they did not persevere in developing its true commercial value, 
and I would take this opportunity of stating that the credit of this 

13* 
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important saving in railway expenditure is due to the skill and per- 
severing industry of Mr. Joseph Beattie. 
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Weight of train includ- 
ing engine and ten- 
der. 


Tons. Cwt. 

170 a 

167 12 

170 8 
167 12 

235 13 
189 6 


Lead in number of car- 
riages. 
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Highest temperature of j 
water in tender dur- 
ing each trip. 
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Quantity of water eva- 
porated per mile in 
lbs. for 1 lb of fuel. 


8-29 

6- 72 

7- 07 
7-15 

7-78 

7- 62 
735 

8- 26 
. 8-21 

8-07 
7-78 

905 
713 


Coal reduced to its 
coko value. 


11-14 

11- 49 

12- 68 

11-14 

13- 67 

13-48 
19-86 


Average feet consumed 
in pounds per mile. 


16- 71 

17- 24 

1902 

20-62 

20-62 

2097 

16-71 

20-51 
23-82 

20-22 
: 24-92 

• 29 80 
3016 


i 

A vera go speed in miles 
per hour. 


31- 25 
30 68 

29- 71 

30- 27 

35-23 

32- 14 

86-76 

' 27 65 
26-54 

29-16 
j 27-92 

26-92 
24-71 


Average time iu hours 
and minutes. 


2-31 
2-31 

2-39 
2 36 

1 
l 

2-26 

2 27 

211 

249 
2-56 

2-39 
2-47 

2-55 
309 


Description. 
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Name of 
Engine. 


Ironsides, 

Vesuvius, 

Froroo, 
Canute, 

Vesuvius, 

Canute, 
Vesuvius, 

Canute, 
Vesuvius, 
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DUcmsion. — The Secretary read the following communication, re- 
ceived from 
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Mr. D. K. Clarke, who says — I perfectly agree with Mr. Fother- 
gill in assigning to Mr. Beattie the honorable position of pioneer in 
the successful practical introduction of coal as a substitute for coke 
in locomotive engines, as there can be no question that, by his perse- 
vering efforts, he first succeeded in fairly arousing public attention to 
the real magnitude and importance of the economy in working ex- 
penses in railways that might be effected by the general use of coal 
as fuel. I believe that from this source of economy alone an addition 
of nearly 1 per cent, may be made to the dividends on the original 
share capital of railways, taking one with the other, with the reduced 
tear and wear of locomotives so ably pointed out by Mr. Fothergill. 
I think, however, that the mode adopted in the paper, of illustrating 
the saving in cost effected by the substitution of coal for coke is open 
to criticism, and docs not place the question on its proper basis. It is 
true that the quantity of coke manufactured from a given weight of 
coal weighs only two-thirds of the orignal coal so consumed, and that 
1 J tons of coking coal make only 1 ton of coke. But in seeking to 
establish this ratio of 3 to 2 as the measure of saving, that is, that the 
cost of fuel is reduced one-third in dispensing with the coking process, 
it is overlooked that coking coal, as coal, is not the proper fuel for loco- 
motives, and that therefore the calculation of saving should be based, 
not upon the relative quantities of coking coal and of coke made from 
it, but upon the relative prices and efficiency of proper locomotive coal 
and coke. This ratio is necessarily very variable, as it is affected by 
cost of transport and other elements. For instance, on ono metro- 
politan line, whilst coking coal costs 12s. 6d. per ton, and the coke 
made from it costs 18s. Gd., other coal, suitable for locomotive uses, 
costs as much as 15s. per ton. On another line, whilst the cost of coke 
is 23s. per ton, the coal suited for locomotives costs 20s. per ton, or 
only 13 per cent. less. Again, take the North Eastern Railway at 
Newcastle, the difference of the cost of coke at from 8s. to lis., and 
locomotive coal, at 7s. per ton, is so inconsiderable as to scarcely make 
it worth while <o use coal on that line. Notwithstanding such local 
approximations in cost, there can be no doubt of the economical im- 
portance of the question before the meeting. Again, in the compari- 
son of the coal-burning engines with the coke-burning engines of the 
South Western Railway no allowance has been made for the benefit 
of heating the feed-water in the former, as against the use of cold 
water in the latter ; whereas my own experience with Mr. Beattie's 
engine, the Canute, showed a most material increase in the consump- 
tion of coal when the feed-water was not heated. The following were 
the results I obtained from the engine with hot and cold water respect- 
ively : — 

Coal consumed Temperature 
Average train. per mile. of feed-water. 

With heated water, 11 carriages, 17-4 lb«. 191 deg. 

With cold water, 11 " 24 0 « 66 

Showing an increase of 6-6 fibs, of coal per mile, by using the feed- 
water cold, as was done in the coke-burning trials recorded by Mr. 
Fothergill. The coke value would therefore be 16 lbs. per mile, and 
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not 11 or 12 fi>s., as assumed in the paper, for comparison with the 
coke-burning engines. The large extra consumption of coal, by shut- 
ting off the heating apparatus, is no doubt greater in proportion than 
would be dedacible from the known constituent heat of steam and 
water ; but it is caused also by the less favorable working conditions 
of the engine involved in the use of cold water. I hope on another 
occasion, to bring the results of my own practice in coal-burning with- 
out smoke before the Society. 

The Chairman said the paper they had heard was a very interest- 
ing one, and reduced itself to this : — Mr. Fothergill proposed to es- 
tablish that which appeared to be a very simple proposition, namely, 
that the whole was greater than its part ; in other words, that coal 
which contained all the elements of combustion and locomotive power 
was more effectual than the same coal when deprived of some of its 
elements and converted into coke. It was a most important subject, 
not only to railway companies, but also to the public at large, who 
must derive great advantages from the enormous saving in the expendi- 
ture for fuel, which Mr. Fothergill had pointed out, and his arguments 
appeared to have great plausibility. He (the Chairman) would now 
be happy to hear the opinions of gentlemen present, whom he knew 
to be well acquainted with the subject. 

Mr. Grantham had listened with great pleasure to Mr. Fothergill** 
paper, as treating of a subject of very great importance, not only in 
a scientific point of view, but also as affecting the dividends upon rail- 
way property. He must confess that his friend's paper had a little 
disappointed him upon one or two points, and if it should be agreed 
that some matters of importanco had been omitted, he would call upon 
the Society to award a gentle punishment to Mr. Fothergill, by ask- 
ing him to read a further paper upon the same subject. lie would, in 
the first place, call Mr. Fothergill's attention to what he considered 
an important omission in his paper, he not having stated whether he 
employed the hot water apparatus in the coke-burning engines, as 
well as in those burning coal. Perhaps Mr. Fothergilhwould be good 
enough to enlighten them upon that subject. He would also ask him 
whether he had considered the question of the blast in the coke and 
coal-burning engines, as he was of opinion that a much greater heat 
would be found in the smoke-boxes of the latter than of the former, 
and less blast would therefore be required. That was an important 
point. Mr. Fothergill had stated that tho wear and tear of the tubes 
of the boiler was very much less in the coal than in the coke-burning 
engines. That fully corresponded with his own experience; but there 
was another element to be considered, viz:, the first cost of this par- 
ticular description of engine. There might be a question whether the 
first cost of the engine, which appeared to be an expensive one, did 
more than make up for the difference in the wear and tear under the 
two systems. He did not say this with a view to depreciate the state- 
ments made in the paper, for he was an ardent admirer of the use of 
coal in locomotives. There was also another very important question 
— viz: the heat of tho gases in the smoke-box. He was afraid that 
railway engineers had overlooked this too much, and he feared also 
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that those who had made experiments upon the subject had made some 
mistakes. He had lately taken pains to make inquiries of some of 
the leading engineers as to the heat in the smoke-boxes of locomotives, 
and the answer he got generally was, that experiments had been tried, 
and that the temperature had been reduced as low as 300 deg. of heat; 
others had informed him that it was about 400 deg. of heat in the 
smoke-box. A curious experiment had been tried in his own neighbor- 
hood, where a thermometer had been let down into the smoke-box, 
the bulb of the mercury going into the box for some distance, and the 
scale being in sight of the engineer. When the engine was standing 
at the station the thermomter recorded 300 deg., but it had no sooner 
started than the thermometer fell to 150 deg. This gave rise to some 
speculation as to the cause of this wonderful phenomenon, and many 
theories would, perhaps, have been founded upon it ; but the whole 
was easily explained by the fact that round the thermometer there 
was a space, so that when the engine was put in motion, and the blast 
came into operation, tho cold air struck upon the bulb of the thermo- 
meter, and lowered the temperature of the mercury. He believed the 
temperature of the fire-box would be much affected by the use of coal, 
and he was sorry that Mr. Fothergill had not brought that subject 
forward as an element in his experiments. Within the last few weeks 
he had been called upon to try some experiments upon locomotive 
engines in connexion with a subject which he was happy to see illus- 
trated by some specimens upon the table that evening, which he hoped 
would come before the Society at a future time in a more connected 
form. Referring to these specimens of spiral heat-diffusers, Mr. Gran- 
tham went on to explain that the glass tubes shown, represented the 
tubes of a boiler, and contained a spiral bar of metal. This was the 
invention in the first instance of Mr. Duncan, a gentleman of con- 
siderable scientific attainments, who took out a special patent for it. 
Their mutual friend, Mr. Charles Wye Williams, whose name was 
honorably known to the Society, without being aware of these ex- 
periments, was making others in the most accurate manner of his own 
upon the same subject, and on an extensive scale. Mr. Wye Williams' 
apparatus was also the subject of a patent ; and as theso patents clashed 
with each other, and there were points in each which the other party 
thought desirable to be retained, they amalgamated their interest, and 
the invention was now known under the designation of Duncan, Gwynne 
and C. Wye Williams' heat-diffusers. Mr. Grantham proceeded to 
detail the results of experiments made with the heat-diffusers as re- 
corded by Gauntlett's pyrometer. The diffuscrs were placed in the 
tubes of the boiler, and he knew from experiment that they reduced 
the heat in the smoke-box prodigiously, probably 200 or 400 deg. The 
indication of the pyrometer with the heat-diffusers was 800 deg. in 
the smoke-box, and he believed it would have risen to 1000 or 1200 
deg. if the heat-diffusers had not been in use. He had every reason 
to suppose that if coke had been used in the engine instead of coal, 
the heat in the smoke-box would have been less. If, therefore, Mr. 
Beattie's or any other coal-burning engine had this enormous tempera- 
ture in the smoke-box, it was evident that there was room for improve- 
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roent in that respect, and it was another item in favor of coal if these 
deductions were correct. He would state in passing that the heat- 
diffusers above alluded to, promised very good results, the first trials 
showing nearly 20 per cent, of gain, and one of the practical difficulties 
in using them, viz: the supposed tendency in the tubes to become 
closed with ashes, had not taken place. Looking at the title of the 
paper, he regretted that Mr. Fothergill had confined his observations 
to one system only, as he was aware that he had an abundant store 
of information upon the burning of coal under other circumstances. 
He did not say this to detract in any way from the merits of Mr. 
Beattic's improvements. That gentleman had courageously faced the 
question, and was the first to direct public attention to it. He (Mr. 
Grantham) had, however, great hopes that some simpler means than 
those introduced by Mr. Beattie would be adopted. For a great many 
years he (Mr. Grantham) had attended the experiments of Mr. Wye 
Williams, and had been a party to most of the investigations made by 
that gentleman upon the combustion of coal, and from the experience 
thus derived he was of opinion that the operations so necessary in this 
matter would be carried on by a simpler engine than that of Mr. 
Beattie — combining, it might be, many of his contrivances, but doing 
away with a great deal that was complex. 

(To be Continued.) 



On the Co-efficients of Elasticity and Rupture in Wrought Iron, in 
relation to the volume of the metallic mass, its metallurgic treatment, 
and the axial direction of its constituent crystals.* By R. Mallet, 
M. Inst. C. E. 

(Continued from Vol. xxxvii, page 397.) 

Discussion. — It was explained that Tredgold and other experiment- 
ers only gave the absolute forces which would tear a bar asunder. In 
the present investigation an endeavor had been made to ascertain the 
amount of permanent elasticity possessed by the metal, as well as the 
point at which it would become actually ruptured. 

It was contended that the drawings exhibited gave a very imperfect 
representation of the piling of the iron for large forgings, and that 
hence the author had been led to draw erroneous conclusions. With 
regard to the manufacture of the two monster mortars, 36 inches in 
diameter, and capable of throwing a ball weighing about 30 cwt., it 
was remarked that their merits as forgings were extraordinary. At 
first, owing to large rents in the centre of the core, the forgings were 
failures, but after a little experience had been gained, the second forg- 
ings were quite successful. In the manufacture of these monster guns 
they were built up in seven distinct layers, the forging occupying 
seven weeks. So far from any deterioration or crystallization taking 
place, the metal was improved by its long-continued heating and work- 
ing ; and the metal in the heart of the gun was found to be of greater 
strength than the bar iron oY which it was composed, being perfectly 
homogeneous, strong, and tough. A series of experiments for testing 

• From the London CIt. Eng. and Arch. Joor., Aprtt, 1869. 
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the correctness of the process showed that the ordinary manufacture 
of bar iron, by working and re-working several times, had its limits. 
As a proof that the deductions in the Paper were incorrect, it was 
asserted that engineers had one universal rule for the manufacture of 
forgings, whether large or small, and it was not found that the shafts 
of 1000 H. p. engines were more liable to fracture than those of 100 H. p. 
This was practical evidence that the metal was not more deteriorated 
in large forgings than in small from the length of time it was exposed 
to the action of the fire ; indeed no ono portion was so exposed for 
any great length of time. It was urged that scrap iron, or any other 
highly refined iron, was the worst material for the construction of large 
forgings. It was considered that a strong, fibrous, fresh-puddled iron 
was superior in every respect, as the ordinary workings required in 
the process of forging would be sufficient to improve it to the average 
maximum of strength ; whereas, a highly refined iron had already 
reached the highest point as regarded strength, so that it was more 
likely to be injured by additional working. There was another reason 
why scrap iron should not be used for the manufacture of forgings. 
Scrap iron was composed of many different qualities of iron, all having 
their own special welding points. When worked together, one portion 
which was less refined was too much heated, and consequently dete- 
riorated before the more highly refined portions were at a welding 
heat ; so that there was the difficulty either of burning the one, or of 
being unable to weld the other. Again, the specimens selected by the 
author for trial, and which he said were weaker than the original 
iron composing the forging, were not takon off in the direction in which 
the fibre was laid for strength — in which it was intended that the strain 
should be borne. Now, forge masters always laid the grain of the 
metal in the direction in which the strain would ultimately be applied ; 
whereas the samples experimented upon, had been cut transversely to 
that direction. 

With regard to the new material, " puddled steel," it was believed 
that it was destined to work a complete revolution in almost all mat- 
ters in which iron had hitherto been used. It had been proved to pos- 
sess at least double the tensile strength of the best wrought iron, and 
the elastic limit of the material was also greater in proportion to the 
breaking strain. A piece of this material had been subjected to a strain 
of 32 tons per square inch for seventeen consecutive hours without ex- 
hibiting the slightest appearance of elongation. Subsequently, a bar 
4 feet in length and 1 inch by T s 3 ths inch in section, had been exposed 
to a strain of 45 tons per square inch, when it was found that an elonga- 
tion of Jjths of an inch had taken place. Upon the weight being 
removed £§ths of this elongation were recovered, showing that the 
elasticity of the material had not been destroyed. On another occa- 
sion the elongation amounted to , 2 0 4 0 ths of an inch, and returned to 
-iV 0 ths of an inch. Upon a second application of a strain of 56 tons 
per square inch the bar was broken, the elongation having been T V 0 ths 
of an inch. In other experiments the '.bars broke at 55, 56, and 60 
tons, and one bore the enormous strain of 87 tons per square inch. 
To attain this favorable result, which it was believed might eventually 
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be accomplished as a rale, it was essential that great care should be 
taken in the selection of the materials, and great pains in the manu- 
facture. It was entirely a question of good workmanship and good 
machinery ; and a new manufacture of this sort would, for years to 
come, require the utmost attention and solicitude. In Germany, where 
this great improvement in metallurgy had been first introduced, a large 
number of manufacturers commenced making puddled steel ; the con- 
sequence had been that an amount of bad material had been thrown 
upon the market, which had brought puddled steel into disrepute for 
a time, and from which it had scarcely yet recovered. This was to be 
feared in this country when the German patent had expired. 

It was further contended, that if the calculations in the paper had 
been based upon forgings faggotted in the manner delineated in the 
drawings, they were of little practical utility. It was stated that large 
forgings weighing 20 tons, and measuring 24 inches in diameter, for 
engines of 1000 H. p., were now made at several places in England, 
without flaw or defect, except perhaps a small sand speck upon the 
surface, which was not of any consequence. When Nasmyth's ham- 
mer was first introduced, the plan was suggested of having the lower 
forge block made of a V shape, and the bottom part of the hammer 
so small as to strike only upon the upper centre of the periphery of 
the forged piece. The mass was thus struck in three places, and the 
tendency was to force the material to the centre, so as in fact to ren- 
der the heart as solid and homogeneous as the other portions. 

In reply to an inquiry as to whether the rents in large iron forgings, 
spoken of in the paper, would not also be liable to occur equally in 
the puddled steel, it was said, that in forgings of iron large crystals 
or grains were developed, which would not be the case in similar masses 
of puddled steel ; and that in the latter the aggregation of grains or 
crystals was not increased by the agglomeration of the mass. The6e 
rents might be accounted for by the differential contraction of the 
metal. In the principal case referred to, the outside of the collar, 
which was 4 feet in diameter, cooled more quickly than the remainder 
of the forging, and these internal rents took place after it had left 
the hammerman's hand. It was stated that plates of puddled steel had 
already been supplied from the Mersey works for twenty-one vessels, 
some of them 250 tons burthen and 38 feet beam. Tho thickness of 
the plates for the vessels for Indian river navigation was one-eighth 
of an inch, and none had yet been made, or called for as a mercan- 
tile commodity, of greater thickness. 

In conclusion, a hope was expressed that on an early occasion the 
subject of puddled steel would be again brought under the notice of 
the Institution ; for, if it possessed the qualities ascribod to it, it was 
worthy of the most careful consideration of engineers, who had to de- 
sign large railway structures, as well as for other purposes. In India 
and distant colonies, to which so much material had necessarily to be 
transported for public works, anything which would tend to reduce the 
weight to be carried, and consequently tho freight, was a point of the 
highest importance. The Institution was therefore under great obli- 
gation to the author for having elicited this information. 
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List of Amkricax Patents which issdbd prom Jcnk 14, to Jolt 5, 1859, 
(ixclusivbJ with Exemplifications. 

JUNE 14. 

93. Washing Machine ; Pleasant Armstrong, Camden, Alabama. 
Claim— 1st, The arrangement of the complete stationary rounds of the convex awing frame, on two 

circular lines > if different diameters, so that the roller* on the amallest semicircle shall stand above and 
site the sjiaccs between Uie rollers on the larg.-st semicircle, in combination with the arrangement of 
stationary round* or tho concave, ad. The arrangement of two auxiliary treadle standards with the 
standards of the tub, in the manner described. 

94. Machine roa Puimino Addresses, Ac; John A. Barrington, Frederlcktown, Ohio. 

Claim — 1st, A cylinder, constructed with grooved pins, or their equivalents, for holding forms of type, 
presenting tbem at a proper point, to perform the office of printing, and afterwards allowing them to be de- 
livered from the cylinder. 2d, in combination with the cylinder, 1 claim the ribs, arranged upon an endless 
chain in such manner as to receive tho forms of type. 3d, .Securing the forms withiu the ribs, iu such man- 
ner as to present said forms properly for printing, by m an* of the follower, catch, and spring. 4th, Adjusting 
tho forms of type for printing and delivering them from the cylinder after printing, by means of a recipro- 
cating bar. 5th, The inclined feed wheel, construct) d with adjustable spring conveyors, and operating as 



described. 6th, Regulating and adjusting the speed of the endless apron by means of the inclined disc, Mo- 
tion wheel, act-screws, and crank screw. 

95. Oauop. for IfUSCBITC Tan hWMI or Fluid; Victor Beaumont, City of New York. 

Claim — 1st, So arranging reajiectively dome-shaped elastic discs of one or more spring chambers In pres- 
sure gauges, as that the pressure of steam, or other fluid, within said chamlwr is indicated by the motion of 
the disc or plate, which presents its convexity to the pressure. 2d, The manner of guiding the free end of a 
spring, consisting of one or more chambers, expanding by pressure from within, in order to prevent it from 
vibrating in any direction but that of its axis. 3d, In pressure gauges with a hollow spring cliaml>er mech- 
anism. 1 claim partially tilling the space iuside of chambers with a solid subst&nco or substances, in the man- 
ner set forth. 

96. Instrument por Measurixo the STRENGTH op Watch Springs; J. M. Rottnm, City of New York. 

Claim — An arbor, having a measuring spring affixed thereto, together with an index.and an attachment 
for attaching the hair spring to be measured, arranged iu the manner set forth, ami constituting a ready means 
of determining the exact lore-' of said hair springs. 

97. Churn; P. S. Dcvlan, Reading, Pennsylvania. 
Claim — The employment in a chum in which tho crmrn is acted upon by a blast only of a float, as de- 



98. Ore Separator ; William 0. Bourne, City of Now York. 

Claim — 1st, A sievo-brd, in which the openiug or openings for tho passage of tho air water through it, 
are so contracted as to enforce an uniform action of the air or water through the entire surface of the sieve- 
bed, which may bo made of sheet metal, or of any textile material, either separately or in combination, or of 
tbeir cquivni.-nt. 2d. Tho application of a vibrating and shaking motion to a sieved - •<!. in combination with 
a blast or current of air or water, in the manner d>*cril*d. 3d, Tho described adjustable blades for agitating 
the substance on the sieve-bed, and for regulating the discharge of tho refuse substances over the frout edg»» 
of the table. 4th, Tho separation of metals, or other heavy substances, from ores, or other materials, when 
upon a sicvc-bcd, by the gravitation of the lighter substances towards and over the front or waste edge, when 
acted upon by a current of air or water through a sieve-bed, in the manner set forth. 

99. Marine IIasd Propeller; E. C. Brackett, Newton Corner, Massachusetts. 

Claim— Tho arrangement and combination of the adjustable oar, arms, d, oscillating shaft, hinged blades, 
rods, arms, X p, rod, and lever, as described. 

[A numl»er of propellers or blade* nre hnng to a pivoted arm which Is fixed to the end of a vertical jv>d 
attached to the side of the boat, and they nre operated by means of an arm, connecting r> d. and lever, so as 
to give to them a swinging or vibrating motion, at the same time the blades are so hinged as to i 
wives to the impact of the water in an inclined |N»iiiou similar to the act of rowing or sculliug.j 

100. Valve; William Bramwell, City of New York. 

Claim— Tho sliding nut actuated by the screw, in combination with the hinged valve and toggle links, as 
specified. 

101. Rbkptno Sails; Joseph Francis Brouard, Havre de Grace, Franco; patented in France, Feb. 2, 1866. 
Claim — 1st, Snpporting the rolling yard between its points of suspension by the hook, the said hook being 

constructed and operated for the pur|»oae of staying the rolling yard and holding it in position when the sail 
attached to it is acted upon by the wind. 2d, The construction of tho boom iron for the purpose of placing 
the boom in position to prevent the chafing of the sail, aa described. 

102. PROJECT! LB por Kiiirvi Whales; Robert Brown, New London, Connecticut. 

Claim— The flukes on the shank of the bomb, the line attach' d thereto, tho groove or indentation in the 
I of the bomb, for the line as stated. 

103. 8elp-primi.no Locks; J. S. Butterfleld and Simeon Marshall, Philadelphia, Pennsylvania. 

Claim— 1st. The extension on the carrier, in the manner set forth. 2d, Disconnecting each primer from 
the roll with the raising of the hammer, in the manner set forth. 3d, The adjustable centre projection nnd 
thumb-screw, arranged and operated iu the manner set forth. 

104. Method op Attacmxo the Capping op Fence Posts; R. S. Cad well, Andover, Ohio. 

Claim— The projection or tongne formed on the top of the post, in connexion with tho mortise in tho caji- 
plng. for attaching the said capping to the post and securing It by a batten. 
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_j placing or _ 

from. Also, holes in said projection* to fatten by screws, nails, or rivets, aa described. 

106. Fly-thai- ; L 8. Clough, Brooklyn, New York, and 8. R. Bnrrell, City of New York. 
Claim— The combination of the stationary cone, revolving catcher, and start and re 



structcd as described. 



Claim— The combination of the 
portioned and supported that it can 
ing Teasel, conducting tube, an 
Mibsuiutially in the manner described. 




Manufacturing Paper ; 8. 8. Crocker and George E. Marshall, Lawrence, Ms 

Claim— 1st, The combination of internally heated drying cylinders with a stenm box or boxes, ar 
for the purpose of continuously, first, thoroughly drying paper, and then superficially moistening it, by i 
direct application of steam prior to the operation of calendering. 2d, The combination of asteam box or boxes, 
so arranged as to moisten paper superficially by the steam therein contained, with rolls which calender by 
pressure, as described. 

109. Looms : Charles Crosslry, Ellington, Connecticut 

Claim — 1st, The combination of the series of vibrating tuft-fonnera and the vibrating reed, arranged as 
described. 2d, The combination of the weights, the kuottcd cord, and slotted arm, for the purpose of con- 
trolling the set-oil of the tufting yarn beam. 

110. DRAIN TILE Machines; Jones Daincs, Birmingham, Michigan. 

Claim — 1st, The bar, o, and hooks, in combination with the cross-bar, when used for the purpose of open- 
iug the IIM automatically. 2d, Tho bar, D, combined with tlio frames, iu the manner mentioned, with the 
levers, for cutting off the tile by the returning of the plunger. 

111. Horse Bracket ; T. B. Davis, Lexington, Massachusetu. 

Claim— The improved mode of fastening and confining it to the foot, by having the points of attachment 
1-ear directly upon the shoe, so as not to injure the ankle or fetlock, by galling ou the hoof b.v compression, 
and also the machinery by which the bracket is adjusted to the size of the foot and held more nnuly and 
securely than by any other mode of attachment now knowu. 

112. Milk Can; E. K. Deuniston, Middletown, New York. 

Claim— A milk can, having its cover hinged to a flanch and provided with a plate and stopper, and hav- 
ing the gu^rd hoop attached to the body of the can. 

113. Ploughs; Eli Moore, Slabtowu, South Carolina. 

Claim— The arrangement of the l>«im, brace, clevis, foot, stock, and ring, constructed as d< scribed. 

314. Attachments to Locomotive Engines FOB Kkmoyi.no Objects from in* Track; C. U. Elsenbraudt, Balti- 
more, Maryland. 

Claim— The double suspension lifting platform, composed of the parts, the yielding network or flexible 
fender guard, or its equivalent, when arranged In the manner described. 

115. Operating S* itches on Railroads; Charles Foster, Eldridge's Hill, New Jersey. 

Claim — The mode of operating switches by means of movable cams, or their equivalents, on the car, act- 
ing on a cam, or its equivalent, connected by means of levers with the switch rail. 

110. Machines fob Dressing Miixstosm; II. B. Gill, Ogden, New York. 

Claim— The combination and arrangement of the pivoted segmental arm and slide with the striking lever 
nnd cam, or its equivalent, in the manner set forth. 

117. Machines for Ma kinci Hat; T. I. Goff, Warren, Rhode Island. 

Claim— The combination of the gathering ruko and revolving rake, when arranged for Joint operation, 
as set forth. 

118. Ventilators ; 0. D. Greenleaf, Chateaugay, New York. 
Claim— In combination with the cylinder, beU-sbuped casting, and plates, the cup and register, for tho 



119. Rotart Engines; Dexter D. Hardy, Cincinnati, Ohio. 

Claim — let. The arrangement of the rings, opernting In the descril»ed combination with tho pipes to pack 
the revolving shaft in its connexion with the stationary cylinder, by the use of steam or water pressure. 2d, 
Tho combination and arrangement of the revolving shaft coutainiug the receiving and discharge ports with 
tho stationary cylinder and valves. 

120. Horse Bakes; Henry Hersh, Lancaster. Pennsylvania. 

Claim — The arrangement and combination of the 8 shaped teeth, lock, revolving axle, and clearer*, as 

dcscrilK-d. 

121. Omnibcb Registers; H. C. Howell*, City of New York, and J. C. Ho wells, Madison, Wisconsin. 

Claim — lut. The employment of a yielding platform to d-tcrmine the value of the entry or fare, and in 
combination with doors, or equivalent devices, to secure the registration of persons standing upon it, previous 
to their Ingress or egress. 2d, The employment and use of the circular or segmental doots, or equivalent 
devices, having within the area of their action a yielding pi it firm, operating as set forth. 3d, In combination 
with the yielding platform, an operative lever, and vertical rod, and puppet, or their equivalents. 4th, Tho 
pin or t"ii. in combination with the arm attached to the vertical rod.orttieir equivalents, for communicating 
motion to the registering levers by the action of the jointed arm, as specified. 6th, The registering levers, 
<>|ierated as set forth, or their equivalents, and in combination witli the registering ratchet wheels and tho 
spring pawls, together with the double dial for registering the whole or half entries or fares. 6th, The ■ ; ( - 
tiouary brushes, and the arrangement and combination of levers and rods, or their equivalents, for operating 
the doors and stejw, as set forth. 

Sowing Machines; Solon P. Hubbell. Unadilla, New York. 

Claim— The combination of the bar luring teeth, angular notches, and clearer*, with hopper, it* pins, 
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and slide Mocks, arrant as set Ibrth. Also, in combination with the hopp»r, pins, slide blocks, and rami 
luting plate, the reciprocating bar, with its clearer* and stirrers, arranged iu the manner described. 
123. Tckiso Ket-board; Richard II umphroys, Jonesborough, Tennessee. 

end sS^o? muS n 1 oSfo^ P ° aiMi tUlUng Ueceee&rJ to corresponding keys in the gen- 



[The nature of this Invention is in combining on a rectangular board, any desired number of net* res of 
properly tuned reeds smular to those used In melodeons, to represent a corresponding number of octaves i,r 
tl»e natural scale of musical nuUtion (or white keys of a piano-forte), and another set of correctly tuned reeds 
to represent the semi tones of the octaves in such a manner as to enable the musician, by coinuariuir th . 
ton« of his Instrument with those of the keyboard, to detect and correct the least de^nn^Xc^i 

12*. Wood Screws; Henry L. Kendall, Providence, Rhode Island. 

Claim — A wood screw, having a thread of a ratchet tooth-shape, In combination with wide spaces between 
the convolutions thereof, ou a stem cylindrical, »r nearly so, ami on a |H.iitt of any suitable form. Also, mak- 
ing the threaded point .if a wood screw in sti.l, a manner that the thread th. iwffexcept the terminal convo- 
lution,) shall be of the «me,or i.mrly the same, depth on its upper an<l lower side*, to give the screw a firmer 
hold of the wood, especially on lu flrst entrance, than It w,,nld have if the threads on the point were made of 
gradually less depth toward the »|n x. Also, ho forming tho thread of a wood screw that It shall be of th* 
miii.- d. pih on the ui i-r and under side, on th • point and on tho stoiu, (except the terminal convolution of 
the|K.int, which U contracted mpi.lly in depth and width.) wiojbu comoioilunor 

125. ltRKtcn-Lo \MN<i Fire Ann; Daniel Leavltt, Chicpcc, Massachusetts. 

Claim— Kffecting the locking and unhicking or the upwardly opening breech, and the startlmr of the 
eamcf.om Its »■.-.. t to open it. by means of a detached Icvol- having a locking dog to cuter u notch in thebriwrS. 
and a t.«» net ugrdnst the Iwttom of the bri-wh, ns tUwriU-d. fieeo,. 

; . :ds invention consists in the employment, in combination with a brercb-Iondini' fire arm of what the 
inventor call* a "combination packing." consisting of a piece ol'fidt AttiiiK snuglvinto tlie rear portion of tho 
barrel, and a piece of stout paper. |>asteU«rd. or other hard, indexible mnterial, of a form and si/e to im* 
easily throng, the barrel the felt being placed next the brevcl. of (he tire arm, and th paper or hard m".* 
rial between the felt and the cbiu K e. that by the force of the explosion it may I* driven Lack acdnst the felt 
and so caused to compress the same ojcainst the breech and spread it laterally ng-.tinst iheMdesof the'chamls r' 
and force it close against tla- joint and so prevent the escape of gases and k cp tho joint perfectly clcuu Tliii 
-combination packing" is npplicuble to l.r»e» h loading fire arms of various constructions.] 
128. Sewi.no Machines; James J*. MrCurdy, Brixdclyn, New York. 

Claim— 1st, Tlie combination of a r.clprocatin^ necdlo with a p^Ir of loopers. or their equivalent tho 
combination as a whale o|teriitiiig in such Iimiui r that each successive n v.ll • l<*.p it* encircled by a tliiht coil 
of the tlirc;id of the preceding !o..p. 'Jd. Tho combination an. I arrangement of two 1ih.ih.ms with a driver ots 
rating hi the manner dcscriU'd. 3d, Constructing and operating one of the lootier* in such manner thai * 
supplementary movement I* Imparted to it while the other is at rest, for tho purpose of tightening the stitch. 

127. Mcsicxi Instrument*; II. T. Merrill, Uolcua, Illinois. 

Claim— The gamut board, applied abore and behind the keys, In combination with a slidinir numo-fw-r,! 
or its equivalent. suaing name-Doard, 

[The object of this Invention is to facilitate the learning or tho location of the notes and their Indfcatlv 
letters upon th" base and treble staffs, and at the same time the association of the 1, cation of everv note in 7 
the staffs with its r> sjiective k. y on the key-board of n pianoforte, mel.sleim, organ, or <ther musical in Jn , 
meut having a keydsmnl of a similar character. To effect this, a verticall v sliding nome-bourd or l«nrd oc<ii 
pylng the usual position of the iiam-lsc.rd of a p'anotnrie. or similarlr keyed instrument 'extending ti, . 
whole length of the key-board, a tix«l or stnff-lawnl," having rcpres-iited on it the base and trebb- staffs 
and the iutlicatiiig letters of the notes arranged above their respective kevs, are einplored tliu "stafT Umi ] •' 
being *o arranged behind the name-board as to bo exposed by sliding up and concealed by slidJii* dowT tho 
hwt-iuentioued board.] J « «"g uowu mo 

128. CCLTtT\TORS: Axel Smith, MTesifiHd, Ohio. 

«xfi&^!^^^^^ CUtUrS " WbPn arraa ^ M ^ combination 

120. Lamps; Kufus 8. Merrill. Lynn. Massachusetts. 

Claim— In coal oil burners <jf otherwise ordinary construction, the combination with a flat wick tnlte t T 
the removable director, constructed with inclined side w«IU and vertical ends, the latter K-in* c^ru^u^or 
grooved to fit the ends of the wnk tulje, a, a mean, of securing the director to the wick tube, and fofdiix* - 
h« or conveying tho heated vaiwrs, mixe^d with atmospheric air, to tho sides of the flame. 
130. Hanoi so Carsiaoe Dontrs; I<ciuan C. Miner, Ilnrtfonl. Connecticut. 

Claim— 1st, The application of the double-jointed idiackle to the front axle, whereby the vertical ooelUnn 
of the spriug and axlo is unstained, and the fifth wheel and appendages dispeuscj with &i The hark h*i 
braces with double joints to admit u froo and easy vertical motion of the springs, and sui.hortin the .lie i» 
Its upright position. •* i ,urun B luc axic in 

VotCAKixiMO C iocTcnotrc; Dnbois D. Parmelee, City of New Tork. 

Claim— The preparation and use of the ingredients described, with bromine, whether combined or n,.t 
with sulphur, substantially as described. «™«uww«iii 

132. 8tea* PnxsscRR H kg in tor; A. P. Pitkin, Hartford, Connecticut. 

Claim— The forming a connexion with the reduced pressure pipe or chamber, a. and dinr.hr*™ „,w„„ 

duced pressure pipe* or chambers, a and n, as descril^d. Als<», the combination of paaaaKO, c piston or valve 
senbld er * 1 ■ priu,! ° r P 4 ** 00 ' "toy™*™' »«^nged to operate in reK to «ch Mother, aTd^ 



133. Drvices roR SEctTRtyn tub Cums TO Piodqbb ; R. B. Pringte, Coventry, New York. 
Claim— The arrangement of the pin, feather or rib, spaces, cleria, beam, and groove, as ^ 

134. Kxts, Ac, FOR PiAJto-rxmrn ; Joseph noflheker and Joseph Richards, City of New Tork. 
Claim— 1st, The construction of the key-board, by substituting, instead of the usual ken. i 

nectcd with the main leren. td, Tlie pivoted rod, In oomblnatioa with the "»-'" leveis. 3d, The 
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lion of the damper, m set forth. 4th, The construction of the trigger and its action on the dumper, im de- 
scribed. 5th, The construction of the hammer and ita action, in combination with tho principal lever, an 

described. 

105. Cup toe Carriage Thills; Daniel J. Riker, Harlem, Neir York. 

Claim— Extending the plate of tho carriage clip, in the form of a spring, to the eye of the shafts, and 
causing said spring to operate on the aforesaid eye, in the direction of the pull, to keep the parts of the bolt 

and eye in contact. 

130. Speeder axd Stretcher Flyers; John N. Sawtell, Cbicopee, Massachusetts. 

Claim— A flyer for spinulug frames, when constructed essentially in the manner and for the purposes set 
forth. 

137. Method op YcrraATixo Corn Houses; Noah Seitz, Mellmorc, Ohio. 

Clidni — The arrangement of tho opening* with the wire grating, in combination with the secondary per- 
forated floor, lathiug, und ventilator, as set forth. 

138. Saw-sit ; Alex. Shoemaker, Carey, Assignor to James G. Hunt, Heading, Ohio. 

Claim— Tho nonstable arm with tho fingers and adjusting screw, in combination with the spring trip- 
hammer. Also, the spring and the triphammer, in combination with the adjusting frame, and rollers, and 
adjusting screws, when arranged a* set forth. 

loU. Constructing Sheet Metal Coffins; Isaac C. Shuler, Amsterdam, New York. 

Claim — 1st. The arrangement of strengthening the lower part of a sheet metal coffin, by folding over and 
soldering together, consecutively in several thick ties**, the surplus metal of the sides and ends of n sheet 
metal tray, forming a rim nil round the outside circumference of the base, and fastening the walls of tho 
i .mn firmly thereto. Also, t lie arrangement of f.tft^dinx to the under side of this tiny or hott-an of the coffin, 
the frames, for the pnrp»*o of HtifTeuing it. 2d, The nrrang< m< nt of placing on the inside of a sheet metal 
coffin a metal tray, with scrolled edge*, which rests on a fhmrh formed by turning in the walls of the rofllu 
all round their lower tdges, and fastening this Irnin firmly thereto, and also to the walls, for the purpose of 
strengthening tho structure. Also, the bars for strengthening this tray. 3d, The arrangement of scrolling 
or folding outwardly, and soldering, consecutively, cneh fold ot the surplus edges of the walla of a sheet metal 
< ..jtin, formiii« a rim all round thu upper edg - of tho walls, for the purpose of strengthening and securing the 
mme in straight lines for jointing. 4th, The arrangement of fot ming on tho inside of the upper « dgos of tho 
walls of a sheet metal coffin, a scrolled rim on the piece, for the purpose of more llrmly supporting the air- 
tight cover, and also for the purpose of securing the cover by screws as well as by solder when desirable. 6th, 
The arrangement of fastening on th • outride of a sheet metal coffin, between the stiflening l ima of the upper 
and lower edges of the walls, the studs or pillar* at the corner*, and along the sides and ends in any required 
number, according to tho size, of the coffin, for the purpose of stiffening the sheet metal, in order that tho 
stiu. ture may sustain a heavy weight. Oth, The arrangement of scrollim: and soldering together the surplus 
«d K es of the air-tight cover of a sheet metal coffin, and beading the same, which, on Iwing turned under, serves 
to lit the gnxive as well tin to oiife. u the cover. A!m>, the stiffening bat*, us d< sci ib.nl. 7th, The arrangement 
of pressing a recess in the sheet metal all round the windows of a sheet metal roffin for receiving and sup- 
Isrting the glass. Also, the arrangement of »up|»ortlng the glass by a ftanch formed by the extension of a 
second inside sheet of the double cover. Mb. The arrangement or fastening the glass in th- so recesses, bv 
means of metnl sashes fastened to the coffin lid. Will, The ilnnchc* rormed on the outer edges or the sheet 
metal biinds. for the purpwo or closing the metal wish, and securing the uia** fn»m tho intrusion of dust, and 
fiotu otle r annoyances, loth. 1 am aware that I have claimed the bi l lion of a hinted cover tor the Joint 
of the lid of a sheet nn tnl coffin, according to the break* in the sii|e walls — I claim the cover, as applicublo 
to a coffin with straight side walls in two hinged sections, as described. 

140. Seedino Machines ; Andrew Simmons, Nora, Illinois. 

(Maim — The arrangement of the |>nxca in n Id ion to the ngtbdn-. plates, and in con Li nation therewith, 
the hollow drill tooth, tho several jtai ts being so constructed as to f^rni a bruud-ea«t Med planter and drill. 

141. Machines for Binding Grain in Bundles; James D. Osbohi, Coustmtinc, Michigan. 

Claim — A hi mil us knot composed of three loops pawned through each other, when said passing of tho 
loops through tach other is effected by machinery driven or moved liom any of the moving ports or a har- 
vesting machine, and whether accomplished by the means herein stated, or by their substantial equivalents. 

142. The Construction or Sled Runners; John M. Spooner, Springfield, Massachusetts. 

Claim — Making both of the runners and the liearers of a sled or sleigh, or other similar vehicle, of ono 
continuous piece or rod of steel or other metal, as set forth. 

143. Seeding Machines; Enos Stimson, l'laiufield, Vermont. 

Claim— Tho arrangement and combination of tho shaft, P, box, e, shaft, *, arm, o, and box, x, as de- 
scrilH-d. 

[This Invention consists in a combination and arrangement of a broad-cast and drill and hill-dlstributlng 
•levln>. whereby two different kinds of seed may lie sowed simultaneously— one brood-cast, the other in bills 
and drills, and either allowed to be used separately when desired.] 

14*. Breecii-loadixo Fire Arms; Win. Mount Storm, City of New York. 

Claim — Such an arrangement of the links, ns described, and their connexion with tho breech piece and 
lever, that they shall jam forward mid firmly hold the former against the rear of the bore of the barrel afteY 
It has censed Its motion transversely to the latter, and vice-verso, release the breech piece (in opening tho 
breech) before Its movement commences. Also, the perforated breech piece, in the manner described. Also, 
arranging tho horn or head of the hammer, In the manner described. 

145. The Runxino Gear or Sleds; It Sutton, East Avon, New York. 

Claim— The arrangement and combination of tho sliding collar, rods, reach, sliding bolster, pendants, 
links, and runners, as described. 

146. Stop-cock ; Isaac C. Tate, New London, Connecticut. 

Claim— Tho application of the spring, in tho manner set forth, and for the purpose described. 

147. Whiptotrxe Hoois ; Lewis C. Terry, Chenango, New York. 

Claim — A hook, pivoted or hinged to its supporting eye, which Is cut away or flattened on Ita back, in tho 
manner described, so that the point of the said book, being in contact, or nearly so, with its said bidding eye, 
will securely tontine a link, a ring, a staple, a trace, or similar object, in all positions, excepting when turned 
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he arrangement of the windlass, the hand lever, a, nnd the Wcr, tr. Id combination with 
ler, the hopper, nnd the harrow, and in carh relation to the driver's ant, that they can be 
Mint-. 2d, The combination of the fan cylinder with the hopper, as deacril>cd. 
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hark upon th<> wniri flattened or eccentric part of the eye, as set forth. Also, the right, in addition to the above, 
to no construct the hook and eye that the hook shall have I nit one motion, via : a horizontal motion directly 
•round the circle farmed by the said eye, so that the said hook shall not drop or work from side to side— end 
the exclusive right to use Die same in either or both the farms above mentioned and described, far all pur- 
I kmc* for which they may or can be used, when constructed as set forth. 

148. Ccitivatoks; Joseph Thirlwell, Galesburg, Illinois. 

Claim— The arrangement of the frame, the iron bows, the hinge bow, the tongue traces, and lifting chain, 
when constructed in combination far the purpose* .net forth. 

149. Baanura Machink*; Franklin Veal, HaJlettaville, Texas. 

Claim— 1st. The i 
the smoothing roller, 
operated from the i 

fThe h->pper box in this invention is arranged with a harrow and a smoothing roller in such a way that 
all of them, or each far itself, can be op-rated from the driver's seat, the hopper box being hinged and pro- 
vided with a lever, whereby the U>x can be brought in such a position th it the flap board or valve is not opened 
by the cam or that the a.une1a opened far the purpose of discharging seed, and the harrow is suspended from 
a rope or chain in such a manner th:it the sauie can be lifte«l clear from the ground by means of a hand lever 
thst can lie reached fmtn the driver's se-it, and the smoothing roller is attached in such a way that it can be 
raised from, or lowered to, the ground by ineaua of a windlass that is operated by a handle from the driver's 
seat.] 

laO. Railroad Car Cocplinc.8; David Warren, Getrysburgh, Pennsylvania. 

Claim— Tlie arrangement of the adjustable plate, as constructed with the pin, arm, rock shaft, and guards, 
when operated substantially in the manner set forth. 

161. Rock Drills; Lyman White, Davenport, Iowa. 

Claim — 1st, Placing the bearing* of the chaff to which the box and drill carriage are attached in bar, 
which are filled in annular parts of the supports, and arranged so as to admit of the facile adjustment of the 
drill to any angle or position required. 2d, The employment or use of the racks on the bars, in connexion 
with the wheels on the ••haft, the screw* attached to the sliding Dealings by the bars, the wheels on the Upper 
end* of tu • screws and the pins on the cranks, arrange d as shown, to feed the drill to its work. 

142. Car Cocpunos; Gilbert Yates, West Dresden, Now York. 

Claim— The combination of the chains and clasps with the bent and lifting rods, grooved parts and chain*, 
arranged in relation to each other, in the manner set forth. 

163. Grain-hilling Machine; Wm. Zimmerman, Quincy, Illinois. 

Claim — The conduits arranged to receive th* grain scoured or operated upon by the first or each revolv- 
ing scourer, when operated on a horizontal shaft, and conducted to the centre or central part of the second 
or next revolving scourer, ami so on in succession through the whole series of scourers, until it passes out of 
the machine. 

1*4. Grain Bras; Daniel D. Badger and W. 8. Sampson, Assignor to Daniel D. Badger, City of New York. 

Claim—The arrangement and combination of the metallic bins, in the manner described. 
155. Machines for Shaping rut Backs of Books; John E. Coffin, Assignor to A. G. Gerrish, Portland, lie. 

Claim— lrt, The arrangement of the sliding holding jaws and the reciprocating roller carriage, as de- 
scribed. 2d. Combining the toggle mechanism which op rates the clamping jaws, and the screw which ope- 
rates the roller carriage with a cam ami pulley, or its equivalent, on the snme shaft, in such manner as to 
make a midline for shaping the hacks or books, which Is perfectly continuous and automatic In its operation, 
and to and from which the books only require to be introduced and removed by the attendant at the proper 
stage in its o|«ration, as described. 

loti. Machine for Ccttino India Rfrrkr into Threads; Joseph W. Cox, Maiden, Massachusetts, Assignor to 
Horace II. Day, City of New York. 

Claim — 1st, In combination with the concave rotary cutter, the employment of a tulw placed In the con- 
cavity thereof, far the discharge of a jet of water against the cutting edge 2d. The carriage with its divided 
clamps and follower, in combination with a rotary cutler, or any equivalent cutter, for the purj>ose set fartli. 
3d, And finally, in combination with the carriage clauip and follower, the mechanism, or any equivalent 
thereof, far operating the follower, as described. 

167. Machine for Borixo Buito Stilrs; Daniel Dnnham, Assignor to D. D Sweet, James Bromlly, and E. W. 
Preach, Pawtucket, Rhode Island. 

Claim — 1st. Tho rock, or its equivalent, in combination with the sliding carrisci" and with the dog. an 
deeeribed. 2d, Tlie l.-ver, arranged with tho nose, in such relation to the treadle that by its action the dog 
Is operated, as specified. 

Ii8. Trip-hammers; Bennet Hotchklas, Assignor to self and F. 8. Collins, New Haven, Connecticut. 

Claim— My improved means of operating tlie hammer, l hat id, by an atr spring cylinder, or its equiva- 
lent, applied to the piston and combined with m< chanism, by which n rapid reciprocating rectill 
may be impart-d to such cybnder. essentially in m inner ami wm tooperat? the piston and 



sp«-dfled. Also, in combination with the piston trip-hamm'-r, the air spring cylluder and the mechanism far 
imparting to the latter reciprocating rectilinear motions, as de«erll>ed, mechanism far varying the altitude of 
the path of movement of tho cylinder, under circumst uices an explained, ouch mechanism as above described, 
consisting of an eccentric bearing shaft applied In boxes, and to the crank shift of the cylinder. 

160. Composition eor Cementinq Iron; Job Johnson, East Brooklyn, New York, Asalguor to Charles D. Archi- 
bald, Loudon, England 

i and use of lime, bono dust, and charcoal, in tho manner and far the 



ICO. Brtsrsrsu Top*; Francis Mil ward, Assignor to II. nomao, W. L. Thomas, and D. D. Hardy, Cincinnati, 
Ohio. 

Claim — A combined gyroscope and spinning top. constructed in the manner set forth. 
161. Seepixu Machines; Daniel Nichols, Assignor to Charles and Edward Rutnley, Onarga, Dlinoia. 

Claim— The combination and arrangement of hinged hire, slotted arc, driving wheels, and auxiliary seed 
hopper, when the sonic are arranged In the manner specified. 

14« 
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162. Roluno Metal ?o* Jewelry; John 8. Palmer, Assignor to self and Charles 8. Capron, Providences 

Rhode Island. 

Claim — The employment of a tapering die, in combination with the pressure roller*, as specified. 

163. Attachment for Audi Clocks; E. T. Qui ui by, Assignor to self and Newton Brooks, New Ipswich, 

New Hampshire. 

Claim— 1st, The wheel, or ita equivalent, havfng a series of projections, which, or some of which, can bo 
corered up or removed, and operating in combination with the hummer, aa deacrllied. 2d, The arrangement 
of the slides to operate In combination with the wh<<el and with the hammer, in the manner specified. 
104. Coax Harvesters ; George W. Richardson and James W. White, Qrayville, Assignors to selves and 
George M. Weed, White County. Illinois. 
Claim — Tho combination of tho gathering wheels, terete rollers, stripping plates, and goide plates, aa 
set forth. Alan, the combination of the fender or guide plates, meeting the tioints of the rollers with the 
terete rollers and stripping plates, as set forth. 

165. Water-wheel; Robert Ross, Assignor to self and George J. Stannard, St. Albans, Ycrmont. 

Claim — The plate or gate placed within tho water passages of the wheel, provided with tho vertical pro- 
jections at tho is»aea, ond attach ,d to the rod within the shaft of tho wheel, as set forth. 

166. Railroad Cam; Henry Webb, Assignor to 8. L. Wilder, Cincinnati, Ohio. 

Claim — The angular rail, when constructed so as to be convertible and present a new surface after the 
first surface lins been worn out, in the manner specified. 

167. Means tor Actuating Movable Parts or Fire Arms ; Thomas Bailey, New Orleans, Louisiana ; patented 

in England, December 3, 1868. 

Claim — Combining a toothed wheel or pinion on a traveling centre, and working between guides with a 
pair of racks, one of which is stationary and the oth->r movable, having connected to it the part of the firs 
am to be moved, the toothed wheel changing its position or traveling in the same place with the guides. 

JUNE 21. 

168. Instrument for Gauging Casks; John K. Barney, Warren, Rhode Inland. 

Claim — The calliper, the slid-*, the triangular calliper bracket and pins, and their combinations in the 
Instrument, by which the true diameter at the bung of any cask can be obtain- d. however thick the sedl- 
meut therein may be. I do not confine myself to the particular manner of fasUning the parts in the instru- 
ment, but to thb> principles of the construction of the instrument. 
109. Slide Valves for Steam Engines ; R. C. Bristol, Chicago, Illinois. 

Claim — The construction and arrangement of the partial rollers when sustained in their r«-*pectlve posi- 
tions, in the limine r set forth. ANo, th .• described arrangement of the supported back-piece, loot* face-piece, 
cut-ofi" ineaiui, and tho united parages, in the re* p. cti ve parts, a B, whereby tho istrts, a b, are allowed to work 
to a limited extent relativ-ly In • w li other, without affecting the action of the rt> am, nor allowing: an esca|>o 
of the same through tho j.enK Also, in connexion with the above arrangement of tho several purta, tho 
described method oi adjecting the wirts. a n, relatively to each other, that is to say. working the part*, a b, 
fiir a peril d in a five relation, and then tightening the union by the set-screws, or their equivalents, until it 
becomes rigid, ns described. 

. 170. Suoah Mills; John Rnrge. Terro Haute, Indiana. 

Claim— Tho combination and arrangement of one large and two or more small cylinders, with the strip- 
pers for stripping the leaves off the rune, and the scraper or separator for cleaning the cylluder aud carrying 
off pressed cane, the whole constructed iui dive ri bed. 
171. Double Seaming Machine; William Burton, Cazenova, New York. 

Claim — 1st. Tho use of a working head, in combination with a disc or "former," when arranged to pro- 
duce an outward or eccentric draft, and at the same time accomplish the turning; down of the double scam, 
as set forth, 'id. The working head, in combination with the shaft, which is adjustable up and down, and 
support* a tapjMT or straight-sided " former " or disc, and with the working hood frame adjustable longitudi- 
nally, as set forth. 

1715. Boiler; O. 8. Camp, Falrfi Id, Iowa. 

Claim— A l»oiler m."Ml«« of double w»IN,nnd a stnv.de top and bottom. said top having flanches toflt agalnat 
each wall, and the communication between the interior of tho inner boiler aud tho space between tho walls 
tieing niatle by closed passages, Mich as described. 

173. Railway Chairs ; Marion Carpenter, Cincinnati, Ohio. 

Claim— The combination of tho lugs with the base piece for sustaining the elastic cushion audits follower, 
in the man ue r set forth. 

174. Scoar Mills ; J. W. Chapman, Trinity Springs, Indiana. 

Claim— The combination and arrangement of the forked lever crushing wheels bearings and table or 
bed timber, the table lsiing prepared with notches to receive the projections on the sect of the hearings and 
key-wedge, as set forth. 

175. Shingle Machine; C. G. Conovcr, Jefferson, Wisconsin. 

Claim —1st, The employment or use of the fence, in combination with a reciprocating splitting knife and 
reciprocating or shoving plate, arranged to opernti» as set forth. 2d, Tho reciprocating splitting knife, shov- 
ing plate, ta)>cring knives, jointer*, and clamp, combined aud arranged to operate as specified. lid. Operating 
the bolt carriage by mentis of the revolving arm on the shaft, and the obliquely toothed ruck at the underside 
of the carriage, as docrils'd. 

170. Straw Citters ; Reuben Daniels, Woodstock, Vermont. 

Claim — l*t. The combination with the roller of tho convex teeth, having tho major diameter of their 
hoses arranged parallel with the axis of tho roller, us described. 2d, The arrangement aud combination of 
th<* roller, cutter, and cylinder*, as described. 

177. Hulling Clover; Nathaniel Karnes, Hanover, Pennsylvania. 

Claim— The combination of the Bcreen with the cylinder, when said cylinder is provided with a spiral 
groovo and a spiral strip of rubber, constructed in tho manner specified. 
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178. CoxYERTEia RjtcintocATCfe IXTO Alternate Cjhculae Mono*; Henry Ehrentvld, City of New York, 
claim— i,.t. Arranging the lover and dog, in combination with the grooved wheel, or its equivalent, in 

anch a manner that the dog acU on the wbetTentircly indc|>eiideni from the centre or hub of the wheel, and 
that the lever can be brought in such a position aa to impart motion to the wheel, in either direction, an ipecl- 
fled, id, In combination with the lever, dog, and whet-1, 1 claim the arrangement of the groove, or its 
equivalent, in the hub of the wheel, for the purpose of keeping the dog iu the proi>cr position, and to prevent 
the lever fioin tipping over tldewise, aa specified. 

179. Cheese Presses; A. II. Emery, Mexico, New York. 

Claim — The method of moving the follower upwards, by means of the weight, the cords, and the pulleys, 
arranged as described. Also, the arrangement of the arm, the ratchet, the piuion, thtrcrank arm, together 
with the wheel, with the cogs either on the inside or outside, arranged as described. 

180. S\su Fastexers; A. II. Emery, Mexico, New York. 

Claim — The construction of a window sash spring and fiistener of drawn pipe, with the end. g, and tho 
end. h, arranged and fastened therein, as described. Also, tho construction of liie knob-rod or bolt, as de- 
scribed. 

l&L Attacujikst or Handles to Tut Pa as; Thutnas Evans, Watkins, New York. 

Claim — Forming metallic ears for pnils. buckets, and other vessels, with concentric angulnr corrugations 
sarronriiliiig the bad orifice, in combination with the flattened hook, the end <>f the Imil, piovided w.ihan 
additional bluing against the surface of one or more of said coriugatious, and the drop opening or downward 
continuation of the outer corrugation, in tho manner described. 

182. Coax Plasters; 1\ II. Preylinghonaen and J. G. Heilman, Johnstown, Pennsylvania. 

Claim— The perforated wheels, o. when hnng to the sliding lairs, and situnbd in respect to the hopper, 
and wli> eld, H,and otherwise arranged asset forth, so that on nniving the an id bars inwaids, thu w tier Is, u, may 
be drawn out of gear, and the orifices of the hopper at the same time closed by the wheels. 

183. Roll roa Fobjh.hu Tires; J. 1J. Gsge, Nashua, New Hampshire. 

Claim— The combination of the flnw-h. u, m-esa or depression, o, wide shoulder or tread, T, flanch, c, nnd 
abort shouhkr, d, with a series of thin metallic discs, sidd purts being constructed relatively to euch other, in 
the manner set forth. • 

184. Retorts for Distillixo Coil Oils; II. P. Geugombrc, Alleghany, Pennsylvania. 

Claim — 1st, The nseof an L-*haped retort combined with charging boxes, crusher, and discharging tube, 
capable of being subjected to a degree ol temperature at the end of tlie horizontal part at which tin- residuum 
of the substance under treatment is discharged higher than nt the upright |wrt nt which the coal is charged, 
tho whole so at rung d u* to avoid the udiniiudon of atmospheric air. ad, '1'he combination with my retort, 
constructed us described, of a cruslier muled to tlie material to be distilled, placed within the retort at apuiut 
intermediate tstw> en the points where tlie heat is highest and lowest, fur tbe purpose of breukiug up tho coal, 
or other substance, before the proo fs of distillation is complete. 

165. Sewing Machines; II. II. Goodwyu, New Orleans, Louisiana. 

Claim — 1st, Tho combination of the loi~sely fitted double conical sleeve with the soft leather or elastic 
backed and bearing eye, and a spring pressure, whereby the spool is bronght to a pro|u*r centre, and the re- 
qutgitc tension produced, the cone sleeve revolving simultaneously with the spool and pivoted arm. and the 
friction or tension being obtained by the actiou ol the outer end of the double cone against the elastic eye, in 
the maimer described, 'id, The umingemeiit witii the abovo of the peculiar spring pressure, described, con- 
sisting of tho pivoted or rocking staudaril rod, spring, and tiHCtte or nut, for o|K.<ration together and with tho 
s]n>j1, hi the manner described. "si, Tin- attachment to the stationary shell or outer case of the tension ai m, 
in tie- manner dcecriU-d. 4th. Hanging tin- Isjbbin on, and so as to rotate together with, a cylinder, when 
the K ime 14 combined with a spring inducing friction iu the run ol the bobbin, and operating iu connexion 
with a tension arm or'elbow acting on Ujo thread from the bobbin, as described. 

166. Apparatus for Hkatino Bcildtsos; ». F. Gold, Cornwall, Connecticut. 

Claim — Constructing the generator of a series of similar cast metal sections, each complete In itself, and 
united riilntaiitially ms described, so that the ca|wcity of the generator will be governed by the number of 
sections me d, and may Is; increased or diminished by adding or removing any desired number of the internal 
sect lull*. Also, constructing these sections so that when united, there will exist the chambers rising abovo 
the water line nnd out of the draft of the furnace, as set forth. Further, in combination with the generator, 
the supplementary steam chambers made up of Hal cast metal sections, as specified. 

IS". Tanning; Jacob Gove, Milf.rd, New Hampshire. 

Claim— Stirring the liquor or tanning fluid iu the Tat by means of a stirrer, constructed, arranged, and 
operated in the manner set forth. 

188. Machine fob Chamfering Barrel Heads; John Greenwood, Rochester, New York. 

Claim— The arrangement of the sliding frame, clamps, cam, lever, and gearing, in connexion with tho 
circular dish-shaped saw and cutters, arrange d for joint o|Miration, as specified. 

189. Electro* aqnetic Machixb; Thomas Hall, Boston, Massacliusetts. 

Claim— Tho combination of the spring connecting bar and the switch, placed between the machine and 
the battery, and o|w>rallng with reference to each other, as described. 

190. Connecting the Iron Girders of Brtpoes; Joel T. Ham, Covington, Kentucky. 

Claim — 1st, Combining the posts and braces with the curds by mean* of the metal saddles, and tho metal 
■tirrnps or stra|>a. applied as deacrilied, whereby tho expansion ami contraction of the cords, posts, nnd braces, 
by changes of temjieniture, Is provided for. "2d, The india rubber blocks or springs, applied between metal 
blocks, in combination with the saddles and stirrups, as set forth. 

191. Gcard Fixoers for HARVESTERS; A. Hotchkiss, Sharon, Connoctlcut, and John P. Adrlance, City of 

New York. 

Claim— 1st, Tlie angular cavity for tlie free admission of the front end of the face plate to permit its 
shoulders, at tlie rear end, to bo inserted, whereby thu ends of said plate nre firmly secured, in the manner 
specfled. 2d, Confining the back end, c",of the steel face plate, by bending down tho nictal of the finger upon 
the reversely beveled edges of c", in tho manner described. 

192. Trace Fastener; Daniel U. Hull, Plantsville, Connecticut. 

Claim— The combination and arrangement of me tal plate, spring latcb, spring, Rod knob, Id the inanncr 
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103. 8now Plooobs for Railroads; W S. Huntington, Andrewsvllle, New York. 

Claim — The employment or aw of the plates or scrapers attached to arms of the shafts, which shafts l«Te 
springs attached. Hiid nre connected loan adjusting bur by means of the arm* and rods, the whole being ap- 
plied to a air, and arranged to opt- rate aa eel forth. 

194. Tools for Fastening Bale Hoops; E. A. Jeffrey, Corning, New York. 

Claim — 1st, The employment or uae of the combined pliers and die. nrrnnpred aa act forth. 2d, The com- 
bination of the pliers and hammer with the pliera and die, arranged for joint opcratiou, ua described. 

195. Chamfering Tool; Wiu. Johnson, Jr., Hampstead, New Hampshire. 

Claim— Supporting the knife and adjusting it with reference to the sole rrat and the edge bearer. tIe : by 
means of a carrier and adjusting screws, applied and arranged with respect to the aole rest, the edge bearer, 
and the pressor, aa described. 

ltKJ. Apparatus fob Cuttixq Teeth ix Saws; K. n. Kinne, Mexico, New York. 

Claim— The movable cunrcd awitch. in conjunction with the curved groove, for the purpose of adapting 
tho machine to the cutting of teeth, on aett ng or shai js'iiiug the teeth of straight aw well aa circular aawa. 
Also, ojh rating and feeding the burr, by menu* of the shnft turnlug within the holli.w screw abaft, when ap- 
plied to a saw »hai poner, in the manner descriliol. Also, the bed-piece or anvil, for the purpose, of supporting 
tho aaw teeth while being aharpened. Also, in combination wiUi the burr and the anvil, the clamps for gaug- 
ing and firmly holding the aaw whilst Using acted upon, aa described. 

107- Snip's Capstan; David Know lton. Camden, Maine. 

Claim — Fixing the shafts of the stud genre In a revolving plate arranged to turn with the barrel and head 
when they are locked togelJier, and to be stationary when they are unlocked, iu combination witli two stud 
gears, by which th.- head and barrel are turned iu the same direction when used asa geared or simple capstan. 

1V8. KXRinmoN Rocket ; Andrews Lunergan, Boston, Massachusetts. i 

Claim — Making the rocket with a match arranged and fixed in the choke, and protected or covered by a 
plane or thin disc, having no opening into the choke, nor any cavity or recess to bold the match or catch 
sparks. And I particularly claim attaching the match, as described, to tin- inner aarface or side of the choke, 
or arrangingsthe attachment therein, and with respect to the lower end of the match, the same not only en- 
nbliug the match to 1* confined to the choke of the rocket, hut to have a portion of it, after breakage of the 
cap, ca|iable of being bent downward out of the choke into a convenient position for being fired. 

199. Sled Brake; Albertns Larrowe, Cohocton, New York. 

Claim — 1st. Constructing the brake eyes in the peculiar form shown and described. 2d, The combination 
of the brake eyrs with the brake, as desrriU-d. 

200. Whip and Line-holdkr for (Hum no Horse* without the cse of the Ha.tm; Lucius Leavenworth, Tro- 

manaburg, New York. 

Claim— The arrangement of the rein-hooks or knolw which an* united by one or more cross-bars or braces." 
and which are provided with a whip-socket, or without the same, iu such a manner that a frame is formed, 
which, by the aid of suitable shoulder strajw, or tht ir equivalent*, may he secured to the body of a persou, - 
n« described. \ 

201. Cork Machine; Harrey Locke, South Boston, Massachusetts. 

Claim — 1st, Tlie employment or o* of a reciprocating knife-stock, when provided with necessary knfrr*. 
and arranged In combination with a rotating mandrel, traversing clamp, and feed-«pout or trough, so that a» 
the knife-stock move* hack and forth pieces of cork will l*> cut irom the bar or slab, ami Mild pieces turned 
In suitable conical form. 2*1, In connexion with the reciprocating knife-stock, attaching the mandrel arid 
head to an adjustable bar fitted iu the framing, and arrang d so as to admit of the a^'usting of the pieces of 
cork more or less oblbpa-ly with the knife, and vary the taper of the corks as may be desired. 3*L Placing 
the clamp in a recipiocating plate operated by the lever, q, trom the wheel, and tlie lever, R, from the recip- 
rocating knife-stock, R. for the purpose of giving the traversing movement to said clamp to convey the piece* 
of cork from the Jaws to the mandrel. 

202. Wind-wills ; James K. Lum, Skooknmchnck, W. T. 

Claim — Tlie employment or use of the fly or frame placed on the arbor, and having the ends of the cord 
passing through it, and attached to said arlsir, stud cords being also attached to the roim of the weight, the 
fly being operated by the wind-wheel, in such m inner as to admit of a simultaneous rotation of the arbor. 

203. Grinding Mills; J. C. Lyons, Auburn, and Henry V. Phillips. Seneca Falls, New York. 

Claim — 1st, The arrangement ami combination of tlie clasp, pin, screw, hand-wheel, and shaft, whereby 
the said shaft and grin ling cone may be readily adjusted and firmly secured, whether the machine is in ope- 
ration or at n-«t. 2d, The arrangement and com lunation of the double-flauchcd pulley, shaft, Ibrk, rod, and 
shell, as described, so that by the adjustment of the shaft, the shell will also lie adjusted. 

[By the use of this mill grain may Is- ground finer or coarser, as desired, for the hub of the hand-wheel 
is provided with a screw, that is placed in such connexion with the grinding cone and corn-cracker that by 
turning the hand-w h'el the sltafl receives a longitihlin.il sliding motion that adjusts the cone S*> grind Loony 

degree .if fineness, and its free rotathwi is not interfered with.] 

204. Potvto DiooERs; Perry Marcy, Tunkhaunock, Pennsylvania. 

Claim — The arrangement of the inclined smooth Itelt, tightening pulley, shield, ratchet wheal, levers, 
and bars, provided with teeth, constructed in the mauner sit forth. 

205. Constrcction of Driving Shafts for Mi lis, Cotton Gins, Ac; James Maasey, Thomasville, Georgia. 

Claim — Snspending the driving shaft. In the manner described, to allow it to rise or fall with the floor, 
to which it is attached, operating substantially in the manner Set forth. 

206. Drainage Pipe; Thomas J. Mayall, Koxbury, Massachusetts. 

Claim— Combining with a stationary washing bowl sink, washing tub, or other similar articles, the elas- 
tic drainage pipe terminating in a wedge-*hspe, In the manner described. 

207. Corn and Cans Harvesters; II. D- McGcorge and D. C. Greer, Morgan town, Virginia 

Claim — Providing a corn or cane harvester with a vertical reciprocating cutting apjmratus, for the pur- 
pose of cutting the stalks iuto two or more pieces, in the manner described. 

208. Machines for Sawino Stone; Andrews T. Merrlman, Chicago, Illinois. 

Claim— The lowering the saw frame by means of the long screws acting on the sliding bars, and the stiff 
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connecting rods banc with hinge joints at the saw frame, and the sliding bars (instead of chains or ropes), 
tor the purt*°*e of holding the saw frame steady and prevent any Jumping motion. 
309. Winnow Curtain Fixture; Purches Miles, New Britain, Connecticut. 

Claim — 1st, The rom]ionnd hanging bracket, capable of being raised up to permit the opening and clog- 
Ing «f blinds, or for other purposes. 2d, Constructing and combining the parts, at described, so that tho 
bracket can be attached to the top. side, or b-ick of the window frame, and ut either side of the window. 3d, 
Holding the band against a pulley having a frictiou surface >>y an arm or arms, ad set forth. 

210. Corrcoatino Metallic Sheets ; Richard Montgomery, City of New York. 

Claim— The waved corrugated wrought metal plate for boilers, in combination with the margin* of greater 
thickness than its middle, as described. 

211. Instrument for Addino Numbers; John B. Newbrongh, St. Louis, Missouri. 

Claim — 1st, The bent arm underlying the dial, so as to operate it without olistrneting tho rislon. 2d, 
The stud. oj»erating iu the d'-acribed connexion with the pawl to permit the Imckwsnl motion of th" dial, for 
the purpose set forth. 3d. The combination and arrangement of the rib. cavity, catch, and teeth, "iterating 
as explained, to shift the o1*tructing plate at each revolution of the dial, and arrest the reverse motion of 
the latter at the right instant in netting the machine. 4th, The described arrangement and combination of 
the pins and hook, operating in tho manner set forth. 

212. Machines for IIarvehtisq Beans ; 8. Van Rensselaer Newman. Covington, New York. 

Claim — 1st. The employment or use of the rotary sickles, provided with scollnped-ehaped teeth, and ar- 
ranged t" operate as set forth. 2d. The combination of the endless chain of rods with the rotary sickles. 3d, 
The combination or the rotary sickles, endless chuin of rod*, platform, with or without the rake, placed in a 
mounted frame, and arranged for joint operation. 

213. Fire-back for Stoves and Fire-places; Andrew O'Neill, Portsmouth. Ohio. " 
Claim— The hooded damper, In combination with a radiating firo-laick, arranged as described. 

214. Cultivators; James Peeler, Tallahasse, Florida. 

Claim— The arrangement of the Iwrn. n and K, Warn, handles, and standard, the bar, r. forming a brace, 
a coulter, and a landsidc. and the bar. p. l>elrig provided with an inclined or tajiering point, on w hich any 
style of blade may be secured, the two bars being pivoted together, and the whole operating in tho manner 
Specified. 

215. Machines FOR Cutting Sugar Cane; Albert Philipp, Mayville, Wisconsin. 

Claim — The arrangement of the cutter*. H', with the forked arms. l'. and with the endless apron, in com- 
bination with the cutters, n, the forked arms, I, the reels, and tho additional platforms, to otter* te in tho 

216. Apparatus for Manufacture of Papkr Pulp ; Joseph B. Falser and Gardner How-land, Fort EdwRnl, 

New York. 

Claim — 1st, Ilaving the pipe. b. which pauses throngh the hollow journal of the Killer, divided by a par- 
tition, so that tho steam may And exit through one rompartment of the pile, and the contents of the boiler 
throutrh the other compartment. 2d, Tho employment of the jtcrforated diaphragm, when arranged as de- 
scribed, to protect the pipes, h h's m', and strain the li>|nids from the '•stock." .1*1. The arrangement of tho 
boilers, J j', with the surrounding envelope, ns desrril-ed. so that the resultant liquids of the bailing may b© 
evsporate«L and also employed to cool down the Itoilers and surrounding envelope. 4th, The arrangement of 
the ha«in lielow the boiler to receive the fulling liquid, as described. Sth. Tlie injection of tho steam arising 
from 'he ltoiling of the alkaline and other contents of Ixtiler, J f , into Uiiler. J. and viee-rersa. as described, 
flth. The arrangement of the warming chamlier between the two bo'lers. and the comhinntion therewith of 
the pipes, t V w w'. as described. 7th. The arrangement and combination of Hie boilers, furnace, and doors, 
so as to apply the furnace heat to either or both boiler* at pleasure, a* dcsrril>ed Sth. Tho combination of 
the cylindrical bottomed vats, having the chimneys passing through them, with the boilurs, as described. 

217. Machines for Sowing Fertilizers; James Peeler, Talahasscc, Florida. 

Claim — The arrangement of the frame, wheels, axle, and apron, attached to the frame by means of straps, 
with the bar. metallic strip, corrugnbd wheel, bar, chuck, hopper, and slide, tho whole being constructed ami 
placrd iu the relative jtoeilions set forth. 

218. Beaees for Power Looms; Rensselaer and Gordon B. Reynolds, Stockport, New York; ante-dated Feb. 

8, 1859. 

Claim— Applying and arrang'ng the two free* of the brake relatively to its centre of motion, and tho 
rtid centre or motion relatively to the centres of the crank and ram shafts, in the manner described, whereby 
the brake is not only rendered automatic in case of roil after the stoppage of the loom hy»the action of tho 
protector, but self-liberating when the loom is started again. 

219. Filter; Wm. Rice, Philadelphia, Pennsylvania- 
Claim— 1st, The general arrangement of tho two casings, tho perforated plates, the wire gnnza. body of 

wnd, the system of pipes, and three cocks, as described. 2d. Confining a body of sand Iwtween the perforated 
plate*, by means of a ring, constructed In the manner set forth, or sny equivalent thereto, by which the said 
rlne may be made to compress the body of sand without disturbing the said perforated plates. 3d, Tho orifices 
at tho lower ends of the pipes, for the purpose specified. 

220. Ctokr Presses: Christian Rftter. Reading, Pennsylvania. 

Claim— The. application of the chamfered and grooved inner slots and partitions, with their fitstenings 
and arrangements, which will produce the intended effect. 

221. Brush for Washing Windows; Philip C. Rowe, Boston, Massachusetts. 

Claim — The hydraulic window-washer or brush, const rue ted with the spray-jet tube, and the conduit or 
pipe applied to Its stock and handle, In manner as specified. 

222. CooEtNO Ranges : Wm. G. Rnggles, Worcester, Massachusetts. 

Claim— The arrangement and combination of the oven. ». provided with a central hollow shelf, b. the oven, 
e, provided with a hollow shelf, m, fire chamlier, n, damper, e, chambers, h d, flues, c h n n', as described, 

223. Door Frames for Furnaces; Paul A. Sabbaton. Albany, New York. 

Claim— The combination of the mouth of the furnace of the door frame and door, when the said door 
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frame it provided with an opening larger than the door lato which the door shuts, so as to clone against the 
furnace or against a shield or Ihlso frame, as described. 

224. Tool, for Plariko axd Fijruanro ma Knots or Boor ax* Shoe Soles; Henry Saaerbier, Newark, New 

Jersey. 

Claim— The combination of the colli* and edge plane, in the manner specified. 

225. HAKvnmxo Machixes; Win. and Thomas Schncbly, Hack i)nack, New Jersey. 

Claim — The arrangement and combination of the inclined tapering discharge trough, with the concave 
or curved platform and rakei-n-ol, whereby the grain is made to fall from the machine in comjmct gavels, as 
desert lad. 

226. Harvesttxo Macdixes; Wm. and Thomas Schnehly, Hackcnsack, New Jersey. 

Claim— The employment. In combination with the pendulous U-vers, d d', of the toggle lover*, g g. a* 
shown, whereby the lever*, d d', may, without shifting their axes of motion, be thrown in or out of cunnexlou 
with the drivel-*. 

227. Water-wheel; Jonas Smith, Westport, Connecticut. 

Claim— The arrangement and combination of the annular cnte. when provided with the tangential ver- 
ticul plate*, stationary rim, interposed betwe. u the gale, and wheel, when provided with bucket* having lip*, 
all tlx described. 

[To that class of horizontal water-wheel* calh-d "centre discharge wheels." this Invention will be fbnnd 
to be applicable. The luvention consists in the employment of acircnlar gate, formed of a series of guid« 



I placed over or around a stationary rim living induction opening- made in it, the wheel having 
peculiar buckets— the whole is so arranged thai the admission of water to tho wheel may \<* regulated a* 
desired with gr«at nicety, and in such a way that the greatest effect will be produced from a gireu volume of 



water, whether it be large or small.] 
228. Mkasurixo Facceh; Joseph Smith, Cincinnati, Ohio, and 0. B. Griffin, Madison, Wisconsin. 

Claim — 1st, Operating the plunger by mean* of the cam grooves on the face of wheel. In connexion with 
the phis on iho sieve, when ls>th are constructed ami operated in the uianner set forth. 2<1, The serrated 
circular register plate, in connexion with the pitcher anil |n>:irer, in the manner 8j<vciiled. 3d, The disc, i 
at rue ted as d> scribed, in combination with the inlet pi|>e and the outlet pipe. 

22i>. Machixe for Joixnx'i Staves; John 0. Stepheuson, Buffalo, New York. 

Claim — The n<l]u«t»bl« plates with yielding cutter stocks or plates attached in cob 
rollers and yielding pressure plate, or its equivalent, arranged to operate as set forth. 

230. Cultivators ; J. C. Stoddard, Worcester. Ma.<*achu*eUa. 

Claim— The arrangement and combination of the slotted, adjustable, reversible blades, arms, and hub, 
as described. 



231. Panoramic Attachment por Clocks to Indicate the Comparative Time ix all Loxoitities; Giles M. 

fcloue, Fredr-ricksburgh, Virginia. 

Claim— 1st, The chronometer dial divided off into 24 equal parts for Indicating the 24 hours of day and 
night, by one revolution of tile index point. 2d, The revolving disc representing the northern or southern 
hemisphere, for indicating the relative time of day or night, at any mid all localities thereon. 3d, The com- 
biUHtiou of the revolving disc with the 24 hour dial, for demonstrating the cause of day and night by the 
diurn U revolutions of tlie former, representing the revolutions of the earth on its own axis. 

232. Combined Case for Pen, Pexcil, Kmfe, Toothpick, 4c; John F. Sturdy, Atth-borough, Massachusetts. 

Claim— Tlie case, constructed as shown, and provided with the blade knife, operated by tho spirally slot- 
ted tube, |*vncil tuls-, t.s.thpdk. and pen-Midu. 

233. Clothes Pix; William II. Towers, City of New York. 

Claim — A clothes clamp, formed of two part* jointed together at their upper ends, as set forth. 

234. Appabatcs to Hold and TlHN TUE Leaves of Boom axd Ml'sic; Cyrus B. Thayer, Boston, Mass. 

Claim— The combination and arrangement of the wedge-acting t*ek pieces and clamps with their con- 
n«"ctine dovetail tomnics ami grooves, so that simply raising the clamps shall unclanipand depress them, shall 
cl ump tho music sheets. Also, tho arrang, ment and combination of the leaf-turning cords, anus, lover, and 
catch. 

233. Macihxes for Dioaixu Potatoes; George F. Tiffuny, Palmyra, Michigan. 

Claim— The hinged fork, in combination with the plough, arranged as set forth. 

fin front of the cart lio<ly an adjustable plough Is piaci -d, constructed with closed sides, and operating bv 
means of a wheel placed in fmnt of it, so as to lw self-adjusting w hile pacing over the |s>tnto hills, adapting 
itself to the various depths of hills, and ploughing up the potatoes and sending them on to an endless riddle, 
where the dirt is cleaned off them. 

236. Manufacture of Gas; Charles N. Tyler, Washington City, D. C. 

Claim— Combining hydrogen gas with the volatile and easily coudensiblc products of cool, resin, tar, 4c, 
In their nascent state, in the manner set forth. 

237. Ccltivatora; Franklin Yoal, Halleltsrille, Texas. 

Claim — Arranging the dovetailed projection at equal distances from the cutting edges of the shares, in 
combination with the slots and recveees in the arms, and for the purpose of securing the shares to the amis, 
and to render them reversible. 

[This cultivator Is esp-^ially adapted for hilling and weeding young crop* of cotton, com. or root crops, 
as it runs l»et ween two rows, throwing up the ground on each side, or It straddles two rows by a i 
ment of the share*.] 

238. Screw Propeller; Julea Jean Baptiste Yergne, Paris, : 
Claim — The arrangement of the grooving Anting or rib* in the form of a aerie* of steps, as descritied, 

239. Fluid Lamps; Anton Yon Scbnttenback, St. Petersburg!*, Rmnla; patented In England, Oct. 11, 18&8. 

Claim— The combination of the gas-holder or gasometer, the vessel, the pipe, it, with its branches, the 
pipe, F, the chamber, the chimney, the oil reservoir, and the burner, tlie whole being applied as smarted. 
440. Gas Rrtorts; Edward WalooU, Providence, Rhode Island. 

Claim— 1st, The combination with tho Ud of the projecting incline plane, as described. 2d, The employ- 
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meat tor seen ring the lid of the mouth-piece of tho retort in plat* of n horizontal eccentric or aim and lever, 
attached to, ami combined with, a cross-bar, and applied to tho mouth-piece of the retort, as described. 
SAL Railroad Cut Seats; F. V. Wagner and P. P. Dickinson, 11 arris burgh, Pennsylvania. 

Claim—The arrangement and combination of the wheels, arms, cushions, and bars, a* described. 

[This invention consists in arranging on each side of the seat two cushions which told one on tho top of 
the nth<T,and which are attached to arms that are connected byaaeries of gear wheels in *nch n manner that 
the cushions attached to one side of tho neat are always situated on a plane parallel to the plane which payees 
through the cushions on the other side, so that when the cushions on one side are used tor tho back of the 
feet, those on the other form leg rests, and vice-versa, and by bringing the cushions iu a horizontal position 
the seats are changed into sleeping couches.] 

242. Bodi Bolsters for IUilwai Cabs; Ambrose Ward, Altoona, Pennsylvania. 

Claim— 1st, The arrangement and combination of the trusses, centre plate, n, sills, and tension rods, ns 
described. 2d, Pro riding the centre plate, d, with lugs, protecting flanch, or cap, lateral bearing llanch at 
the centre fitting into cup in plate, b, the vortical bearing flanch fitting into tl»e cap or groove in plate, a, ar- 
rang-d as descried. 

[The centre plates are to arranged that the lateral friction between the upper and lower centre plate is 
reduced to a very small diameter, and sufficient room hi obtained for circulating the nil or lubricating matter, 
and at the same time the dirt is excluded by mean* of a flanch attached to the upper plate and Attutg over 
tho lower one, and struts are cast to the upi<cr eeptro plate in such a manner that they form steps for the truss 
timbers, and the downward pressure on cither side of the car Is sustained by the outer rings of the centre 
plates.] 

243. M stood of OrKcnro jutd Clootcq Fabjc Oath ; David Warren, Oettysburgh, Pennsylvania. 

Claim— The arrangement of the lever and bar, d, with tho bar, e, and falling catch, constructed in the 
manner described. 

244. Cultivators ; Henry Wells, Walnut Grove, Illinois. 

Claim — The arrangement of the share, mould-boards, rods, n tt and 1 L, the latter having the parts, d d, 
formed on them, the said parts passing respectively through the bar and beam, thus making a very firm struc- 
ture. In the manner set forth. 

24ft. Tiucb FABTara; 8okm R. Atkins and D. II. Hull, Assignors to D. H. Hull, Plantsville, Connecticut. 

Claim — The metallic box, having a semicircular ring on its end, and provided with a slide which is to he 
operated by a knob, and held against the neck of the button on the whiflie-trou by springs, arranged in the 
manner sot forth. 

246. Deyicb fob Peediso Bug; Win. Brown, Assignor to self and Fontaln 0. Uobertson, Bherbyville, Ind 

Claim— The bottle-stopper, consisting of the cork, tube, and cup, secured together by the screw and nut, 
as described. 

247. Heels for Boots ajtd Siioes; Walter Hunt, City of New York. 

Claim — Making the external form of the heels of tioots and shoes of a metallic shell with an inner flanch 
at the upper edge, to At over the usual heel seat of the sole and between that and the counter or back portion 
uf the upper, and to be provided with an inner core, and the whole to be secured to the heel scat. Also, in 
combination with the shell, and upper flanch, and inner core, making the said shell with an Inner flanch at 
the lower edge. Al*\ In combination with a heel, constructed as above described, and consisting of the shell 
with the upper and lower flanchee and the enclosed core, the employment of a rotating top lift, as specified. 

248. Water 0 veers fob Steam Boilers ; Robert H. Hathies, Boston, Assignor to A. N. Clark, Beverly, Mass. 
Claim— The combination, with the partition that separates the upper and lower main tubes, of the gauge 

of the Independent steam and water tubus or courses, arranged to unite the spaces In the main tube, as speci- 
fied. 

349. Docble Cakxon fob Chats gnor; Win. M. Jeflers, Assignor to self and Wm. L. Gibson, Elmlra, N. T. 

Claim— The use of a partition intermediate between tho breech and iiiurxIc of the piece, in combination 
with the slot, so arranged that tho charge of the barrels shall mingle at the fuse, so that immediately on tho 
ignition thereof the expansive force shall be wholly expended in projecting the two balls, and not weakened 
by a continuous connexion between the barrels. 

260. Water Gauoes fob Steam Boilers; H. K. Moore. Maiden, Assignor to A. W. Ailams and G. W. Dane, 
Boston, and Wm. G. Howe, Haverhill, Massachusetts. 

I do not claim tho single balanced valve apparatus, constructed with the arrangement of steam-receiving 
and discharging chambers, hollow stem or passage, external steam passage, and parts, d d. But I 

Claim— Combining therewith the auxiliary steam space, and ths nipple or raised valve scats, arranged as 
spedfled. 

Z5L Cheese Cover ; E. L. Pratt, Assignor to self and R. B. Pitts, Philadelphia, Pennsylvania. 

Claim — As an Improved article of manufacture, for the purposes described, a ventilating cover constructed 
of tin plate, or other suitable material, so as to protect articles placed therein from tho rays of light and heat, 
and the ravages of animals or insects, and at the same time secure perfect ventilation, by means of a series 
<>f small perforations at or near the base or bottom for tho inlet of cool air, and another series of perforations 
at or near the top for the escape of warm air moisture and gases. 

2&Z Railroad Tubm-vables ; Archibald and James U. Putnam, Assignors to selves and Philip 8. Geisec, 
Wellsvllie, Ohio. 

Claim — The adjustable spindle, applied and adapted In the manner set forth. 

268. Lock Guard; Lawrence Schroder, Assignor to John H. Schroder A Co., Cincinnati, Ohio. 

Claim— The arrangement of the several tumblers, in combination with intervening springs, which vary 
the spaces between said tumblers and operate the lock, in the manner set forth. 

364. Gas Retobw; John W. Smith, Washington City, D. C, Assignor to self and Jesse H. Whitehurst, Balti- 
more, Maryland. 

Claim — The described arrangement of the pipes, o and </, when combined with the retort and condensing 
chamber, in the manner set forth. 

256. SxELTnco Furnace for Iron ; Robert Win. Sievier, Upper HoBoway, Middlesex Co, England, Assignor 
to Wm. Lilley, Ohio. 

Claim— Tho use of the exhaust pipe in connexion with a fan pump, or other means, to exhaust the foul 
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Air and gases, and cnnsr n current of air to paws through the* bottom or apertures of the ftimsce r>f (mffirlcnt 
density for the smelting and purifying Iron and other ores, in the mnnn«r set forth. Alao, the exhauot fun, 
roustrncted and operating as explained. Further, the dm of the movable crucible, a« described. 

266. Epos Plare for Boots and Shoes; Benjamin Tolman, Assignor to self aivd Asa If. Ramadell, Pembroke, 
Massachusetts. 

Claim— Tho improved edge plane, aa constructed, with cutter and gangs bearing*. Hunch*, and confluing 
devices arranged on the stock, and with ro*|tcct to the cutter aud gauge, as specified. 
257. Fattee.vs por Castixo Stove Corns ; Charles Teoeadsie and A. J. Bennett, Assignors to Wm, and Jacob 
Resor, Cincinnati, Ohio. 

Claim— Constructing pattern* for store covers and centres, with an opening in their under aide*, by means 
of which a draw lotr may be withdrawn from the mould before removing the |*tteni, and also with a par- 
fbration, as set forth. 

■ 

JUNE 28. 

» 

238. Coxeteccti™ Rims a to Field-pieces for Watch axd Locust Cares; J. N. Allen, Providence, R. I. 

Claim— Making the rim and field-piece for watch or locket ca«os from a strip of sheet metal, as described. 

259. Vapor Lamp Ulrnkiu); C. M. Alex tnder, New Alb;my, Indiana. 

Claim— The combination of a retort having converging side*, and constructed in the manner set forth, 
with hi) Inlet pipe and su outlet pipe, and u burner, for the purpose of forming a gas generating apparatus, 
to l>e used in connexion with fluid lutn|«. 

280. Sredixo Machines; J. C. Dean, (irayvilie, Illinois. 

Claim -"The arrangement of the hopper and arms, in combination with the inclined equaliser, as set 
forth. 

201. Gas Retorts; William Beaumont, Paterson. New Jersey. 

Claim — Making all that part of a retort which is moet subject to expansion and contraction, corrugated 
to prevent fracture. 

262. Contrivance sir wmoa rnE Workman Operates Scroll Saws; Edward Beck, Allentown, Pennsylvania. 

Claim— The oscillating platform connected with the shaft by means of the straps and pulley, or their 
equivalents, the arm, pitman, mid spring, arranged for joint operation an set forth. 

203. Rauroad Bars ok Rails; H-ury Betts, Hamilton, C W. 

Claim — The angle rail, in combination with the outside bar, where the space between them is filled in 
with cement, prepared l>y boiling sand and coal Ur, in such proportion* as will best resist the actiou of the 
elements, cold, heat, nnd moisture, and the wear of the wheels. 

204. VlRE-PROor Desk; M. B. Bigelow and Anson Hardy, Buxton, Massachusetts. 

Claim — The movable table, or any devic • essentially the aamo, in coml>inatlon with the fire-proof case, 
mid table being constructed nnd made so as to operate in the manner «|>ecili«!*l- Aim, the slide, or any device 
i-ssontlally the same, in combination with the movable table aud the flru-pruof case, for supporting or a**isi- 
ing to sup|iort said movable table, whenever said table is driwn out to the position shown in fig. 2, said slide 
and table Iteinx connect-*! and made ho ax to op-rate in the mariner specified. Also, the bracket*, ur any de- 
vice substantially tlie mkiu, in combination with the fire-proof case lor supporting, or uasisting to support, 
the movable table and the slide, in the m um r explained. 

205. S Pit i >o HiJfoc; Nelson Blrdwtll, Port Jervis, New York. 

Claim — The combination and arrangement of the spring and adjusting piece applied to a hfnga, as de- 
scribed. Alan, inserting within the spiral spring the tubular spring, as described, for assisting tho action of 
the spiral spring, and preventing it from netting or g-ttiug out of place with the other parts. 

206. Ptovous; L. £. Burdin, Paris, Keutucky. 

Claim— The arrangement of the beam, tho handles, the standard, brace, H, share, landstdc, cone, spindle, 
or shall, braces, c and o, and lug, as described. 

2U7. Corn Planter*; Alexander, William, aud James Campbell, Harrison, Ohio. 

Claim— The described arrangement of tho inclined slides or valves, levers, adjustable rods, and cam 
wheel. 

2o8. Job axd Card Prixtixq Press ; J. A. Campbell, New Orleans, Louisiana. 

Claim — Fastening tho cylinder |K*rmancutly on it* solid axle, slid nlso fastening the ends of this axle 
securely into the slides. Also, in combination with the cylinder, the revolving of the roller frame on the solid 
axle as its working centre, while the axle itself does not revolve either by eccentric wheels, which are to be 
nsed when the cylinder vibrates, or by plain ones when it is stationary. Also, the eccentric wheels, in com- 
bination with the cylinder. Also, the cranks, it, nnd connecting rods, d. in combination with the cylinder, 
the inking frame, and the eccentiic wheels. Also, the combination of the cranks, s, the connecting rods, T, 
the slots, the plus, and the bottoms, with this press, as specified. 

20V. Stoves; W. J. Cantelo, Burlington, New Jersey. 

Claim— The exterior casing nnd inner adjnatablo casing, in combination with the fire-pot andconoehnp- d 
grnte, when the several parts are arranged aa set forth. 

270. Machines por Hoisting Bricks; T. F. Christman, Wilson, North Carolina. 

Claim— The combination of the rollers, » », with the saddle and backets, t r, supported l»y rollers, j j, 
asMtforth. 

271. Seed Planters; Giles Cram ton, Marshall, Michigan. 

CUlm— The application and use of the pulleys, in combination with the adjustable hanger, tension bar, 
lover, and yoke, with its attached spring stops, arranged aa specified. 

272. Machines por Sowiso Pertiuiers tx Drills; C. B. Davis, Lawrencebargh, Tennessee. 

Claim— The arrangement of the hopper, wheels, frame, handles, j> n, shoo, B, handle of shoe, H, pine on 
wheel, aud asle-treca, as described. 
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378. Apparatus rou Pnum.vo Gas; Aurelius Dickinson, Claremont, New Hampshire. 

Claim— The washer, constructed with horizontal plates, corrugated or with the bottoms partly or wholly 
conciivc,aud with upright plates projecting above and below the said pint e.% and dipping into the water below 
the said plate*, and with orifice* »u arranged in the highest portions of the said horizontal plate, as to cause 
the collection of the gas in the concave portions of the said plates, below and around said orifices. 

274. Bants FOR Artotciai. Trrth ; George Dkflenbach, City of New York. 

Claim— The composition of matter consisting of sulphate of alumina, and other Ingredient*, substan- 
tially a* described. 

276. Process tor Coloriko Artificial Tketh ; George Di. ff. nbach, City of New York. 

Claim— Dereloping the color of a cured or hardened composition, by the agency of solar light, when the 
coloring matter la incorporated into the said composition, while in its plastic or nnenred state. 

276. Connecting Boards roa Roofs, te. ; Wm. T. BeGolyer, 8cheneetady, New York. 

Claim — Covering the joints of board or plank for roofing, by means of sheets of metal bent In the form 
shown, so that the strips of wood, or other packing used, shall lie on as well as against the fiancht* turned on 
•aid metal. 

277. Fcrnacks; J. H. Duhme, Cincinnati, Ohio. 

Claim— The arrangement of the fine space* controlled by dampers, for the purpose of increasing and 
perfecting the combustion, as set forth. 

278. Cartridges; J. II. Ferguson, Baltimore, Maryland. 

Claim — A water-proof and iullammabja cartridge, made as described. 

279. Harvesting Machines ; B. G. Fitxhugh, Frederick, Maryland. 

Claim — The combination of a rake and reel revolving on tho same shaft, when the rake Is so made as to 
doliver the cut material in a line oblique to the swath of the machine. 

280. Gram Cridlrs; M. R. Flanders, Parish villa, New York. 

Claim — Attaching the finger standard to the swath by moans of the rod and eye, secured respectively to 
the stan<lanl and snath In connexion with the compensating or adjustable braces, arranged as set forth. 

281. Gas PcRimRs; Peter Pontain, Philadelphia, Pennsylvania. 

Claim— Tho receptacle or receiver, 1n combination with tho filtering and purifying apparatus arranged 
as described. 

282. Reciprocating Propeller ; John Gait, Philadelphia, Pennsylvania. 

Claim — Combining the bucket* with the frames and with the driving rods, or their equivalents, by means 
of cross-beads, link connexions, and slots, substantially as specified. Also, the construction of the propellers 
with tho frames of flaring form, and with their buckets fitted to the smaller front portions thereof. Also, con- 
structing the driving rods, each in two parts, one of which connected with the buckets, is capable of Wing 
connected with, or disconnected from, the other at pleasure, for tbo purpose either or closing the buckets 
before the backward movement, and opening them before the forward movement of the propeller frame com- 
mence*, or of causing the closing of the buckets before tho forward, and the opening of them before the back- 
ward movement, as may be desired, and thereby enabling the action of tho propeller to be reversed, without 
reversing the engine. 

283. Let-off Motion for Looks ; Wm. JJ. Gray, Dover, New Hampshire. 

Claim — The board or plate and spring", applied to the breast beam of the loom, and combined with a 
clutch by which the yarn-benm can be thrown into gear with the cam shaft or crank shaft of tho loom, to 
operate substantially as described. 

284. Rot art Harrows; Christian and J. K. Gingrich, Annville, Pennsylvania. 

Claim — The clearer*, in combination with roller and ring, whon arranged as set forth. 

[Clearer* are arranged upon the weighted arm of a rotating harrow, so as to precede the traveler or fric- 
tion roller which supports the weight, and keep the annular ring upon which the traveler rolli clear of dirt 
in using the harrow, and an adjustable draft bar is added to place the line of draft In any position that may 
be desirable.] 

286. Rjucnvo Attacbkrht for Harvesters; C. P. Grooberg, Montgomery, nilnola. 

Claim— The peculiar arrangement of tho mechanism, namely, the reciprocating rack bar and semicircu- 
lar toothed bar, In connexion with the bent rack shaft, provided with a spring, arm, and part pinion, and tbo 
semicircular bar ou the supitort provided with teeth and a projecting arm for jolut operation, as set forth. 

286. Aloobo mstkrs ; Helnrlch Outh, City of New York. 

Claim— An alcohol indicator, substantially a* described, by which the evaporation of a fixed quantity of 
alcoholic liquid is made to indicate the exact per centage of alcohol contained in the said liquid. 

287. Machinr for Marino Upholstrrt Springs; James Harrison, Jr., City of New York. 

Claim 1st, Giving one or more of the forming rollers a positive rotary motion at a velocity which causes 

its or their periphery or peripheries to move flutter than the periphery of that part of the mandrel in con- 
junction with it or them at auy time in the operation. 24, Connecting the axle of the roller, or any of tho 
forming rollers, by a link and two universal Joints, with a shaft having a longitudinally sliding and also a 
rotary motion, for the purpose of giving the said roller a rotary motion and a motion along the mandrel, and 
all>)« tng it to accommodate its position to the varying diameter of the mandrel. 

288. Ship's Capstans; J. F. Holloway, Saline Mines, Illinois. 

Claim— A capstan having a vertical movement as well as a rotary one, sutmtantiaUyin the manner sped- 

2W. Stoves ; Marcua L. Hortoo, Lebanon, New Hampshire. 

Claim— The ventilator with valve and hood, a* arranged, and In combination with chambers and flues, 
operating a* described. 

280. Apparatus for Tanking; D. L. Hubbard, Glastonbury, Connecticut. 

Claim— Tbo wheel or cylinder having its periphery formed of oblique slate placed within the vat, and ar- 
ranged to operate as set forth. Further, in combination with tho wheel or cylinder, constructed as described, 
the apron, for the purpose specified. 
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291. Apparatcs mb, Oojtosksixo Coal Oils; W. 0. W. Jaeger, Baltimore, Maryland. 

Claim— The employment of a tan-blower, when the mme Le used to draw the vapor* from the retort la 
the manner a t forth. Also, in combination with the Ian-blower or dratt to used, I claim the escape pipe aud 
trap, arranged as net forth. 

292. Bedstead Pastkxtxo; J. C. Jeffries, Moant Ternon, Indiana. 

Claim— Tho construction of a bedstead fastening formed with male and female plate*, provided with 
tongues and hooks, when arranged in combiiiation with a post aud rail, in the manner as set forth. 

293. ARRA.NQixa Couches ijt Railroad Cars; E. C. Knight, Philadelphia, Pennsylvania. 

Claim — 1st, The mode of arranging berth* or couches over back* of railroad car seats, as set forth. 2d, 
The manner of supporting the backs of the seats by slide* pud rods, for the purpose described. 

294. Cross-cct Sawtso Machine; M. W. Knox, Sheridan, New York. 

Claim — 1st. The arrangement of the several ]>arts of a rawing machine, as herein described, whereby tho 
operator can manage the sawing, ehvatiiig.uud depressing tho aaw,Rtid up<>nlng and closing the clnmii. aitb- 
out changing hi* position in relation to the machine. 2d, The guides and blocks, when arranged in combi- 
nation with the ot, in the manner specified. 

295. Br.udi.vo Macuixks; Isaac W. Lamb, West Novt, Michigan. 

Claim— 1st, The combination of tho two Bets of shuttle-carriers, routing In opposite directions In con- 
centric circle.-*, and the shuttle-changers, having the movements oWrtU-d. i!d. The construction of the shuttles, 
each with two opening*, and with a spring dog entering both opening* to -pi rate in combination with the 
inclined surfaces and stops of the shuttle-carriers and shuttle-changers, oil, The combination with the shuttb s 
of the nippers, and tin ir several appendages and appliances, by which their bite or friction upou the piuiu 
are regulated and rendered uniform, substantially as described. 

296. Preserve Casts; W. D. Ludlow, City of New York. 

Claim— Tim described combination of the key with Injr* attarh«d. In the manner shown, to the sjdi* of 
n cavity in thr lop of the can, In order to prevent the disruption of the Raid lugs duriug the act of closing tho 
am, and avoid projections above or beyond its periphery. 

297. MvcmxE fou Foldixo axi> Pacxixo Wool; Wm. II. Main, Liverjwol, Ohio. 

Claim — The devices for rolling the fleece into aconi|wct cylindrical form, namely, the combination of the 
b'lt rod, hooks, and pins, the sumo being operated by means of the wiudlass and screw, in (the manner 
specified. 

29S. Cultivator Teeth; Gardner Maynard, Ilion, New York. 

Claim — Tho arrangement of the tooth, stay, and wrought iron stem and brace, when tho stem is welded 
between the wings of the tooth and made to form a brace, as set futh. 

299. Pal-kino for Stuffing-boxes op Pistons; Charles M. Buruey, Itoxbury, Massachusetts. 

Claim — A packing for stuffing-boxes composed of canvass and india rubier, as set forth, and cut diago- 
nally, as described. 

300. Machines for Pclveihzivo Minerals; Samuel and George E. Mills, City of New York. 

Claim — A series of circular grooved and roughened metallic plates working upon their edges iide by side 
In a trough or cylinder, the circle W-ing larger than the pi ttes, which have an alternating motion in combi- 
nation with each other and the cylinder, aud in connexion with tho rock shafts and levers for operating tho 

301. Machine rort PiMfinivo TIuR-BRrsn ITaxdles; Thomr* Mitchell, Lansingbnrg, New York. 

Claim — Tlie rotating ctitt-T wheats, and guards. ami guide.*, in combination with the olampe provided with 
pattern", arranged as set forth. Also, centering the unfinished brushes in the clamp by means of the bristles, 
in connexion with the strip or plate and the inner edge of the pattern or ils extension, as described. 
3u2. Defecating SunAR JctCEfl; Marie Heloise Nicolas and Louise Josephine Champagne, Thibodcaux, La. 

Claim— The employment in the bleaching and defeating of sugar juices, of tho herein described combi- 
nation of sulphur and lime, prepared in the manner set forth. 

303. Animal Trap; Henry S. North and John O. Couch, Middletown, Connecticut. 

Claim — 1st, The combination of the many-chambered cylinder with tho breech-pin, by means of a cen- 
tral counter-bore in the said cylinder, minting the chambers, and a groove or rece*s all round the end of the 
breech-pin, whereby communication is made Is-twecn the chuiuls rs of the cylinder, and all are enabled to be 
fired at once with a single Tent. 2d, Fitting the hammer in the f irm of a ring to slide along Uie exterior of 
tho breecii-pin. 3*1, The combination with the hammer applied to slido along the exterior of the hollow 
breech-pin, of a rod sliding through the centre of the cylinder and within tho breech-pin, and a spring soar 
attached to tho said rod, and working through a slot in tho breech-pin, as described. 4th, Tho combination 
with the hummer applied ouUide of the hollow breech-pin of a collar, or its equivalent, applied within the 
breech-piii. and having pins or ears projecting through slots in the sides of the breech-iibi liehiud the ham- 
mer, and a helical spring applied within the breech-pin, behind the said collar, or equivalent. . r >th, Tho ex- 
tension of the central rod which carries the sear dip-ctly through the cylinder aud through the hollow breech- 
pin, so that it may bo operated either by a pull at its front end or by a push at its rear end. 6th, In combi- 
nation with the many-chamb«red cylinder, hollow biwch-pln, hammer, central rod, sear, and spring, and 
collar, as described, we cloim tho stock and trigger. applied as described, to make a weapon tliat can 1* tailed 
and set for shooting game, by the seizure of the bait, or that can be used In the hand like an ordinary pistol 
or Are arm. 

304. Tool-holdbrs for LATnss ; Charles Peck, New Haven, Connecticut. 

Claim — 1st, The coml>i nation of the tool-rest with the segment, or their mechanical equivslenta, so as 
to elevate or depress tho cutting instrument, when arranged in th» manner described. 2d, The T-slotted bed- 
plate with the tool-rest connect! ng the tool-|*xts, when combined in the manner described, so as to allow the 
cutting tool to be placed at any required angle hori/.outally. 

306. Clothes Deter ; George Race, Norwich, New York. 

Claim — 1st, Tho employment of a hollow post enclosing tho anna of tho reel, In which the arms may bo 
elevated and depressed through its top, in tho manner set forth. 2d, The combination of the sliding head 
and tho arms hinged to said head at their lower extremities, and connected by cords, or other equivalent con- 
nexion, at their upper extremities, as described. 3d, Tho combination with the foregoing of tho cord and 
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pnlleys, tho pinion, rack, and Utch, for elevating and securing the head In the hollow peat, when 
iu the manner sot forth. 

306. Machlxs roRDamxG Hoops os Pails, Ac; Wm. Raymond, Marlboro', New Hampshire, 

Claim— Tlie employment of a driver, when either fixed or turning loosely in Its bearings, and operated 
l»y means of a jointed lever, or otherwise, so as tu press against and drive the hoop ujion the tub, when a ro- 
tary motion is given to mid tub. 

307. Coonxa Kaxors; Wm. Resar, Cincinnati, Ohio. 

Claim— The peculiar construction of the plate whleh constitutes tho npper plate of tho stove, forming, as 
It does, the plat* of the stove, tho arched roof of the damper chamber, and part of the chimuey pipe, in tho 
tner set forth. 

Mode or Liftixq Stamps roa Cnusmxa Ores ; Dclos K. Kice, Detroit, Michigan. 

Claim— The application of the folding wedges, in combination with the band, or their equivalents, thereby 
producing a uniform lift of the rods together with tho stamp head*. 

309. Macmxi PORTcrxixo II ens: Alex. Iliekert, Schoharie, New York. 

Claim— 1st, The graduated scale. In combination with the lnd-x, and the sliding frame, and hnb blank, 
and niundrrl, operating in connexion with the cutters, in tbo niauner dercritit-d. 2d, The constructing tho 
sliding sleeve with an openiug at the angle so ax t<> slid'.- over and upoti the hirg« cutter on the shaft, so as ftt 
cut any required sixe of hub without change n| knife, a-i described. Also, the constructing the sliding sleevo 
(or cutt/>r and stock.) to pass over and ma<*k tlx- fixed knii" on tlie shaft, in connexion and combination with 
tbo making one of the sides of the sleeve thicker and h-avli r than the other, in order t> approximate to an 
cqui|>oisc of the shaft. 3d, Tlie setting and adjusting iby mean* of the tdnt and wrew-holt) thr ami. so as to 
cut any required length of hub, and so arranged upon tin? bur as to allow it to vibrate, for the purpose of 
bringing up the cutters to the hub ■ r throwing them back when required, and without interfering with the 
screw or the adjustment of the arm. 

310. Cottos Cultivators; Wm. J. Rivers, Sumter District, South Carolina. 

Claim — Tlie handles, helve, beam, foot bur, plough, harrow, roller frame, and roller, when arranged for 
joint operutlou as described. 

311. Apparatus tor Hcatixo, Cookix*?, axd Yrstilatixo; C. B. Sawyer, Fltchbnrgh, Massachusetts. 
Claim— Tbo combination of the oven and range with the fire-|>,>t. flre-flues, and nlr-ptpes, as described. 

312. Broom Clasp; P. B. Sheldon. Prattsi-urgh. A»-i.!.'tior to self and J. T. I'j *on, Huron, New York. 
Claim — Tlie feathers or rUn, in coinl-ination with tin- screw-threads of the i>hanks and with the handle, 

as drscritied. Also, tho combination ej tie- cmncd senw hhank-*, conical screw ferrule, and screw-holt*, and 
nuts, arranged i«s set forth. Also, the wires attached to the jaws and arranged iu cowLinatiou therewith, in 
the wanner described. 

313. Corn Snii.Lr.ns; Adon Siddall, Ramson, Michlgnn. 

Claim — The arrangement of the stirrup with the levers for operating the adjustable sliding pressure bar, 
In the manner described. 

314. PowKE-PiT-LRT Primrs ; William and Robert Skene, Lonlsville, Kentucky. 

Cbiim— 1st, The arrangement of the wroll and the conical windlasses, it r\ to operate In combination 
with tho windlass, 11, and with the two followers, or their equivalents, as *|>ecined. "d. Arranging the scroll 
and the windlasses, KE', or their equivalents, on slides, whleh are rigidly attached to the upper follower, so 
that the weight of those parts assists iu inc reding the pressure on the substance place«l between the two fol- 
hiwers. 3d. The arrangement of the two follower* with pulleys to operate, in combination with the scroll, tho 
cone windlasses, and the roj*-*, subsiautinlly as set forth. 

315. Power U&ar Primes; William and Robert Skene, Louisville, Kentucky. 

CI sim— The arrangement of the windlasses, the weight, the ncroll, and tho pinion, n, to operate in com- 
bination with the cog-wheel, the piuious, i and h\ tho double rack, and the follower, substantially as sitoci- 

310. CiRPir PASTtiriR; M. D. and 3. A. Snyder, Clarendon, New York. 

Claim — An Improved carjiet hook. coti«:«ting of the barbed sliank, gauge notch, throat, and rectangular 
clinching book, constructed In the manner descritsd. 

317. Retorts for Bistillatiox op Coal; John L. Stewart, Kast Boston, Massachusetts. 

Claim — My Improved revolving web retort, constructed not only with its Induction and eduction open- 
ings arranged at or near one end of It, but with an endle.«s, or other pro|»er carrier, mado so as to op rate to 
receive the coal or matter to l»e distilled from or wnr uiie end of the retort, and carry or force the name toward 
the opposite end thereot and from thence tack ward toward the front end, and there discharge sach, the mw 
causing the coal or matter to be di "tilted to pass twice through tbo retort orcarbontzing chamber, in manner 
and for securing advantages specified. And. furthermore, In combination with tho retort or its discharging 
mouth, a water-sealing trough and an endless carrier to o|ierate in such trough, subatantially as specified, to 
receive or carry away from the retort tbo discharged coke or products, the water of tho trough, under such 
application of it to tho discharging mouth, serving to furnish vapor or steam to the retort in manner, and to 
effect an advantage in the distillation of the coal or matter therein, as specified. 

318. Machisis FOR Maiixo Hat; J. C. Stoddard, Worcester, Massachusetts. 

Claim— Arranging tho rakes in radial slots liotweon the two drum-heads, and fixing them therein, so as 
to servo the purpose of a hay-making, and by a single change, a hay-raking machiue, in the manner set 
forth. 

310. Apparatts Por Drthto Gratx; Joseph Pouter, Chicago, Illinois. 

Claim — The drying of grain by menus of heated air within a vertical cylindrical chamber, which Is pro- 
Tided with a sorlea of tapering rims and a central shaft, which is armed with a i 



Tided with a sorlea of tapering rims and a central shaft, which is armed with a aeries of winged scattering 
wheels, when a Bin. or some other equivalent means, is employed for producing on upward current of heated 
air through the sold chamber, in tho manner set forth. 

Apparatus por II rati no Bunnnros; George 8. O. Spence, Boston, Massachusetts. 

Claim— The Rirangnnent of the elevated shfos of the boiler, In combination with tho plpo, or its equiva- 

i for heating and distributing the air, in the i 
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821. IUBTB8TIK0 MaCIUXES; A.G. Stipher, Richmoud, Indiana. 

Claim — 1st, The employment or use of the tilting spring rake, Id oombi nation with the slidfnjr raker 
frame, arranged m set forth. 2d, Operating the raker frame and raker, by means of the reeiprocntin„' bar 
through the medium of the rack, cog-wheel, pulley, and cord, arranged as set forth. 3d The combination 
with the raker, the sliding trap-doors, operated by means of the bent levers, springs, and cams, as set forth. 

322. Dejecatixq Sugar Juices; A. A. Tail, Assignor to George B. Hartson, City of New York. 

Claim— The employment of the sulphate of tin, applied in manner substantially as described, for defecat- 
ing cane Jnice aud syrops. 

323. Frames for Maxct actors or Soap; R. P. Thomas, Syracuse, New York. 

Claim-LiniDg soap frames in ordinary use with flexible metallic plates, in the manner set forth. 

324. Coax Plasters; C. 0. Udell, Morris, Illinois. 

Claim — 1st, The arrangement of the grain box, tabes, connecting ham, and legs, constructed In the 
ncr set forth. 2d, In combination with the above, I claim the measure, marking rod, and guid 
in the manner set forth. 

325. Machixx for IIcixixo asd Bcotnuxo Grais ; T. F. Wagoner, Trenton, New Jersey. 

Claim — The combination of two surfaces, ono of which is elastic and the other hard, when the planes of 
said surfaces are placed on a plane with the horizon, and one of them having a circular motion for the pur- 
pose of hulling and scouring grain, as set forth. 

826. Horsmiiob Maciuxi; II. L. Watts, Cheater, Massachusetts. 



aaim— The arrangement and combination of tho slotted carriage, tbo die, tho followers, the rollers, ajj 

described. 

327. Rot art Cultivators; John Young, Joliet, Illinois. 

Claim — The arrangement and combination of the skeleton or open rotary ploughing cylinder, when the 
inould-boards thereof are t*ot tangential, and extend from end to end of the cylinder in a straiglit'or oblique 
direction, in combination with a rotary shaft or circular edge discs, the whole being operatod as set forth. 
828. Harvestixu Machines ; McClintock Young, Jr., Frederick, Maryland. 

Claim — Combining the handle of the rake with the sliaft by means of tho supporter, the shnft arm, the 
crank, the pitman, h, and the pitman, i, and in such a manner that the rotation of said sliaft will gteadily 
and positively impart the desired movements to the rake. Also, the combination of tlie cams and the guides, 
or either of them, with the abovo described mechanism for opiating tho rake, constructed in the "■-nnir 
described. 

329. Furnaces; E. B. Cherevy, Assignor to self and T. W. Weathered, City of New York. 

Claim — The hollow dome, k. over the fire, in combination with the dome, h, in tho manner and for the 
purposes specified, whereby the boat ascends into said dome, k, and then |>a*aes away between tho domes, 
li and k, heating tho circulating water, as specified. Also, the thimbles passing through the flanchui and 
forming opetdngs for the circulating water, as specified. 

330. Modr or Imparting Momentum Motion to a Sifting Apparatus; Samuel Clark, Assignor toW.O. 

bourne, City of New York. 

Claim— 1st, The imparting a short, quick, or jarring motion to a sifting apparatus, or machinery of any 
kind, where such motion is desirable, by means of an oscillating, vibrating, or reciprocating weight, brought 
at the end of its motion, into contact with the said apparatus or its attachments, in the manner described or 
its equivalent. 2d, Suspending the object to which the motion is applied by means of a suapending or sup- 
porting link or rod, with concave bearing parts uppermost at both cuds and convex bearing parts undermost, 
constructed as above set forth, or in au equivalent manner. 

331. Seeding Machines; Daniel Foreman, Assignor to eelf,G. W. Sweringen,and Jonathan Penoyer, Navarre 

Ohio. ' 

Claim— The arrangement and combinaUon with the interior of the peculiarly formed hollow slide of the 

" _ , as described. 



332. LET-orr Motion fob Looms; W. H. Gray, Dover, New Hampshire, Assignor to self and Luther Uobin-s-n 

Melrose, Massachusetts. 

Claim — 1st, Combining tho clutch, or Its equivalent, by which motion Is imparted to the let-oft* mechan- 
ism, with the yarn-beam, by means of a worm-gear on the yarn-beam, and an endless screw and spring, ap- 
plied, substantially as described, to the shaft which controls the rotation of the beam, and operating as set 
forth. 2d. In combination with tho worm-genr, endless screw, and spring, applied as described, I claim the 
lever applied between the said spring and the surface of tho yarn on tho beam, and operating as specified. 

333. Portable Door Fastener; Levi C. Johnson, Assignor to self and J. B. Smith, Buffalo, New York. 
Claim— The sliding bar (including the plate, r), when so constructed as to form the slot, and so connected 

and arranged with the platea. a and a', and bolt, a, as that when placed in the door for use, the bar will stand 
at right-angles with the bolt, and when folded for carrying in tho pocket, the plate, r, will cover the teeth or 
Spurs of plate, A, as described. 

334. MrrnoD or Protectixo Iron rxoM Oxidation; £. G. Poraroy, City of New York, Assignor to J. R pom- 

roy, Brooklyn, New York. 

Claim— The preparation of iron by corroding or oxidizing Its surface, for tho express purpose or making 
the same rough and capable of Mug closely and firmly united with a covering of fire-proof paint, by means 
of rolling, or other mechanical force, and tho application of the other processes abovo described to iron so 
prepared, in combination therewith. 

835. Orain Separators ; Austin Potter, Assignor to self and J. W. Norton, Williamson, New York. 

Claim — Tho application of tho adjustable slide-board to the endless riddle, in such a manner that the grain 
and straw can be made to impinge upon the end or more o|>en meshes of the same, or upon the top, thereby 
varying and adapting the action to tho quality of grain and straw, and employing the force with which It 
leaves the cylinder as a means of separating the two. Also, the combination and arrangement of the |>arts, 
consisting of the tin, self-vibrating riddle, with pulleys driven directly from tbo cylinder, elongated shaker 
and tanrd, and intermediate adjustable slide-ttoard, operating conjointly to form a inore portable, cheap, and 
effective separating attachment to threshing machines. 
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AmitATrs por Oruxo Ctundctr axd the Pistons or Steak Excises; C. A. Stebbens, Assignor to self 
and tl. J. Todd, Boston, Massachusetts. 

Claim — The combination of the lifter and tubular holder, or their ©qui Talent or equivalents, with the 
rulve and tho piston, the whole being constructed and applied together, and to a reservoir and iu pump bar- 
rel, in the manner specified. 



1. Machines for Raibtjco and Lowering Weights; Ephraim Morris, City of New York; patented Jul j 5, 
18-15 ; extended June 28, 1859. 

Claim— The manner of combining the barrel discs with the wheel, for the purpose of hoisting, lowering, 
or su<j>ending weight* by means <>f the ribs and grooves, or any analogous device. And the further combl- 
nation therewith of the means employed to govern and regulate the action of said parts, nnmelr, the friction 
b-mda and levers, the attaching or detaching lover, rolling shaft and bit, pin and tdido-kpy, substantially as 
such manner and combination are shown, irrespective of the twwer employed to work the machinery, and 
also irrespective of the mode by which power is connected to tho working part*. 

Additional Improvement. 

1. Tub Constoxctio* or Cruras. Sopas. Ac; Chtrl.-B Robinson, Cambridgeport, Massachusetts; patented 

March 9, 1868; additional dated June 14, 1850. 

Claim— Addition d to tho original improvement, the spring plate, arranged and operating In combination 
with the supporting blocks, as specified. 

2. Railikhd Car Springs: A. B. Davis, Philadelphia, Pennsylvania; patented February 15, 1859; additional 

dated June 28, 1*59. 

Claim— The bore and cover plate secured together by a bolt, or other suitable fastening, in combination 
with one or more loose plates placed witliiu the box, so as todivide the latter into two or more compartments. 

Re-Issues. 

1. Cotton Gins; David 0. Olmstend, Vicksburg, Mississippi, Assignee of R. A. L. McCurdy, Sabine Pariah, 

Louisiana; |mteuted June 26, 1S55; re-issued July 15, 1S56; rc-re-issucd June 14, 1859. 
Claim — The revolving screen, cylinder, or shaft situated in the hopper or roll-box, bo that the roll moves 
amuod it, when arranged in the manner described, whether at a single or donble device, so as to perform any 
or aU of the functions. Also, discharging the hulls and trash from the roll-box through the aides of tho cotton 
gin. 

2. Fastening CnrrRB-nrrs: Ablo W. Streelor, 8hellburno Fails, Massachusetts; patented Jan. 23,1855; re- 

latucd June 14, 1859. 

Claim— Fastening a bit in its stock by moans of a projection on one, and a suitable recess for it on tho 
other, when combined with mechanical pressure or frictiou that will bold the projection and recess together. 

3. Water-backs por Raxuks; James Ingram, City of Now York; patented February 16, 1868 ; re-issued 

June 21, 1859. 

Claim — Protecting the water-backs of ranges by tho introduction of a movable fire-brick, soap-stone, or 
equivalent material, lietween the Are ami said wutcr-bnek*. Alao. arranging said water-back, as set forth, 
whereby the samo cau be moved away from the Are to allow space for introducing said protecting fire-brick, 
or its equivalent. And in combination with said water-brick, the lever and weight, or their equivalent, to 
move the intervening soap-stone or fire-brick. 

4. Betook*; D. C. McCallum, Owego, New York ; patented Jan. 20, 1857; re-issued June 21, 1859. 

-So combining the arch cord or beam, tho arch brace, and the abutment or pier of a bridge, as that 
of the arch shall be thrown dowi 



the thrutt of the arch shall be thrown down upon the abutment or pier, and any deflexion iu the 1 
be counteracted by an upward force at the upper ends or the arch braces. Also, the method of lengthening 
or shortening the braces or a bridge truss or girder, by which the truss may be elevated or depressed, as re- 
quired, by weans of tho yoke, tho plate on the end of the brace, and the straining pieces with their nuts, as 
described. 

6. Governors por am* Exontu; Charles T. Porter, City of New York; patented July 18, 1868; re-issued 
Jnne 21, 1859. 

In combination with arms and very small balls, or their equivalent*, revolving at a velocity 



times greater than would be due or natural to them, considered as a conical pendulum, the employ- 
ment or a counterpoise, applied as described, and so proportioned in weight as to balance, or nearly so, the 
cntrifugal force dovelo|>od by the revolution of the said arms and balls, or their equivalents. 2d, Tho em- 
ployment, at the connexion between the arms and the central spindle of the governor, of a Joint, constructed, 
as described, whereby each arm is brought to the outside of the Joint on one side, and made to thrust against 
the Joint pin close to one end thereof at a right-angle, and at a distance from the axis of revolution. 

6. Veneers; John A. Jackson, Assignee or Israel Amies, Philadelphia, Pennsylvania; patented December 11, 

1855; ro-issued June 21, 1859. 
Claim — The etnlttased veneers described, the samo being adapted for subsequent application in the con- 
struction and ornamenting of furniture, and other articles, to which veneers are or may be applicable. 

7. Reapiso Machines ; ObM Hussey, Baltimore, Maryland ; patented Aug. 7, 1847 ; re-issued April 14, 1867 ; 

re-re-lssued June 21, 1859. 
Claim — The combination of side and cross bearing* of the guards, with flush edges at or near the forks 
of the blades. 

8. Rxxnxo Machines: Obed Ifussey, Baltimore, Maryland; patented Aug. 7, 1847; re-lssned April 14, 1857; 

re-re-issued June 21, 1859. 

Claim — Scalloped cutters with their blades beveled, as described. 

f. Process op GRixorxn Paper Pulp; Joseph KingsUmd, Jr., Franklin, New Jersey; patented Dec. 23, 1850; 
re-Issued Juno 28, 1859. 

Claim— The process of reducing fibrous substancei to palp suitable for making paper, whilst such fibrous 

15» 
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substances arc suspended in water. by subjecting them to the operation of grinding or beating action in a 
closed vessel, to which it Is supplied l<y the hydraulic power of h descending column of water so charged with 
the fibrous substance, and permitting it to e»ca|ie and he discharged so soon a* it is truflicirntly reduced. Also, 
separating the fibrin from the mass so soon as they are sufficiently minced, ami discharging them by the hy- 
drostatic pressure of the column of water In which the fibre* are suspended, and which in flowing upward to 
the discharge carries with it only the fibre* which are sufficiently reduced. 

10. Maciuxkut for Grixiuxu Papi:r Pulp; Joseph Klngsland Jr, Frauklin, New Jersey ; patented Dec. 16, 

I860; re-i«.«u d June 'J*. iS'At. 

Claim — The combination of the rotating grinder with, ami Inclosed In, a surrounding case, which consti- 
tute* the opposing grinding surface, and which i* provided with n feeding pipe uud discharge aperture, sult- 
nble fur leading or carrying the fibroin siiManc « to and bom tho grinder in the inclosed vessel, by tho 
hydraulic pressure of a descending columo of waiter. 

11. Brick Macui.xes; Joseph W. Jayue, Saudu*ky, Ohio; latentcd May 5. 1857; ro-issned Jnne 28,1869. 

CUiin — 1st, The yoke, constructed in the form de.K-ribed. by whirh converging plane* are held firmly in 
the same iiosiii. n relative to each otlier, whether the came be rom posed of one or more piece* of uieluL 2d, 
The rail in I sliding and revolving charter.,, in i-<>iiil>iiuitinii with tho mould wheel. 3d. The arrangement of 
the guide stem on one side of the pterin * instead of on the end. whereby I am enabled to place th>- pressing 
roller in the cavity of tin- piston. 4th. Making tin- pUton or pr sser hollow, and iusvrtiug the preying roller 
in the cavity the roof (instead of placing it up.n it guide stem an heretofore duw> 

12. Process* or MAXirAOTiT.iM; Wikk (JtiAtiXi, ic; lleury Jeukuis, Brooklyn, New York; i>atented March 

tf, 1«47; re-issued June 2S, IS^'J, 

Claim — Manufacturing * Tews, or oth>T article*, from metallic wires or barn that are txsnt or crinkled at 
the point of interm-eiiou pre* i.m-l v to being laid or woven up, whereby I urn enabled to form meshes of any 
desired size or shape by such iut> r-i^tini; bars or wires so that they shall b - rigid ami durable, ns set forth, 
and this I chiim irres|s ctive of the iinjchanism lor bending or crinkling said wire*, or interweaving them to 
form tho requisite meshes. 

13. WASnixo Machines; Miner Tan Aukcn, Saratoga Springs, New York; patented May 11, 1858; re-issued 

June 28,1809. 

Claim — Int. Providing a Ftop-h:*rd at the lower portion of the rear end of tho roblwr. as act forth. 2d, 
Providing an oblong slot, the lower termination of whirh id of scroll form, in each ol the pendulous arms of 
the rubber, m set forth. 3d, The combination with said slot of a buck trip-boiird, a* net forth. 

14. Machine ron Kixtsntxo Br.rsn H<\ni.rs; John Ams. Assignee of Thomas Mitchell, Lausingburgh, New 

York; patented June 2H, 1*57; re-issued June 2S, 1*59. 
Claim— 1st, The combination ol ihe crown-wheel siw with the adjustable platform and stop, as set forth. 
2d. The wheel, provided with the oblique cutter*, in combination with the guard or gauge piece, the cutter 
wheel and gauge piece Muz arnnnred relatively with each other, substantially as set forth. 3d, The urmiige- 
ment and conibination of th>- plat form with revolving cutters id i aped and o|<crating as ih-scriljed. crown-saw, 
with the arms and the adjustable pl.tform and cutter wheels, with their cutters, as described. 

15. Valves por Drt Gas Mimr.«; \V ITopin-r and R. II. Gratz, Assignees of C. C. Lloyd, Philadelphia, Pa.; 

liatcnted June 22, 1*58; re-Nsued June 28, 1*59. 
CJaim— 1st, Tire combination of the rotary valve with a scries of brakes or edges, arranged so a* to escape 
the npper surface of the valve seat. 2d, The "drip and valve s-nt. arranged so »* to collect and carry off any 
liquid deposit in the metre. 3d, Tho valve carriage, arranged substantially ss dcsorils-d. 4th, The combina- 
tion of the valve, the valve seat, the shafts attached to the diaphragms, arranged for the purpose of restrain- 
ts a reverse movement in the metre, and thus dispensing with the click and ratchet. 

16. Ice Cream Freezers; II. B. Mas-er. Sunbury, Pennsylvania; patented Dec. 12, 1A48; re-issued January 

1, 1350; re-re-issued June 28, 1H,">9. 

Claim— A scraper or scrap»rs which act or bind during the process of freezing cream with a yielding 
spring force against the Inner burfacc or surfacos of the cream chamber, as set forth. 



Dk&ioss. 

1. Scwrxo Machines; Solomon B. Kllithorp, City of New York; dated Jnne 7, 1R59. 

2. Ooo« 8totk: Anthouy J. Gallagher and Jacob Bceah y, Assignor* to Antl»ony J. Oollogher, Philadelphia, 

Pennsylvania; dated June 7, INiO. 

3. 8WTK Platw; g. W. Glbhs, Albany, Now York, Assignor to Abbott & Lawrence, Philadelphia, Pennsyl- 

vania ; dated Juno 14, 1369. 

4. Stoti Plates; S. \V. Gibbs, AlUny, New York, Aorignor to Abbott * Lawrence, Phlladclplda, Pennsyl- 

Tania; dated June 14. 1*,'»9. 

6. Top axo Bases or Sheet Iron Stoves; S. W.Glbba. Assignor to Rnthbone 1 Co., Albany, New York ; dated 
June 14, 1859. 

6. Arms or Sjewixo MAcmwr* ; Janice S. McCurdy, Brooklyn. Now York, Assignor to John M. Myers, City of 
New York; dated June 14. 1S59. ' 3 

1. Matcb-doxxs ; P. J. Clark, Assignor to S. S. Clark, Wwt Meriden, Connecticut ; datod Juno 28, 1859. 



JULY 6. 

1. Fctxmmx Castbs; Demos 8. Barnea, City of New York. 

Claim— The spherical roller with its nxlo running in the frame work, in combination with the two con- 
vex surface*, or with the convex and concave surf.iceo. so as to enable the same readily to revolve on a vcrti- 
c»l axis, tho whole being constructed and enclomsl in the tube or case, as described. 

2. Watxr-whekl; Benjamin Billings, Macedon, New York. 

Claim— The conical crown and conical wheel, constructed in the manner specified. 
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3. Conox Harvesters ; Lewis Bishop, Talladega, Alalmma. 

Claim— The endless picker chain* placed on the cylinder in connexion with the brush cylinder, the abovo 
parts Using attached to a curt or to a Uix or receptacle mounted ou wheel*, tut set forth. 

4. Hook for Wuiffle-trees ; Snowball Bottcrill, Westmoreland, New York. 

Claiui — The combination and arrangement of hooks and spring button, in tho manner set forth. 

6. Wind Excise; Henry W. Bowon, Providence, Rhode Island. 

Cluini — The frame provided with sails i<nd attached to the shaft, iu connexion with tho bent lever con- 
nected with the suits by tlic rods and arms, the links, spring rod, and the weight and spring, or their equiva- 
lent*, arranged as set forth. 

fl. Wajsuino Machine; Robert Brown, Stroudshurg, Pennsylvania. 

Claim— The arrangement in tlie trough of the chambers ami transverse strips with the bars, when tho 
chambers stand behind the strips, and tho -trips are placed in such a relation to tho bars that they wUl isls* 
between them, and thus at tlie same time press and nil. the clothe*. 

7. Harvesting Machines; Thomas U. Butler, Nurwalk, Connecticut. 

Claim— Tho employment of the cams and guide)", for the purpose of giving a forward and backward mo- 
tion to the cutler bar und cutters. 

5. Method or Keduci.nq Wood, <tc, to Sawdcst or Fixer Gn.uxs; W. J. Cantclo, Burlington, New Jersey. 

Claim — Reducing glutinous, libroua. six I other tough materials, to {siwdcr, by placing the ends of Mocks 
of the Mime opposite to uud in entail with each other, und pre>eiitiUK them simultaneously, and at tho point 
of junction, to the edge of a circular or rveiprocaiiiig saw, with the aid of the appliances descriUtl. 

9. Machineri for Weiibinu Sixulk Stuisw or Thread; Michel Olerler, Philadelphia, Pennsylvania. 

Claim— The combination of the pulley, tho sliding car, tho fork, and tho eye-pjoce, arranged as descrilsxl, 
lor prejiariug silk for making I wist. 

la Wrought Nail Machine ; Charles Cluvni, City of New York. 

Claim— The combination of the t.ip and side hummer* and vibratory anvil, so as to form two or more 
nails at a time without turning the r>«l Also, the apparatus for connecting the driving shaft with the top 
hammer, by which it receives its ni<>ti<>n iu a proper manner. Also, the conn x ion of the side hummers with 
the driving shaft to produce the requisite motions thereof, and allow said hammers to be raised and lowered. 
Also, the urraugeineut and operation of the cutter, as d< scribed, for severing the nail from the rod. 

Ih I>LOL'(ilU; Isaac Cook and John T. Bever, Hayuesville, Missouri. 

Claim— The combination and arrangement of the sharp-edged land side wheel with a reversible, doubl> 
pointed mould-board, which has"uo land side bars, as set forth. 

12. Si kan Engines; George H. Corliss, Providence. Rhode Island. 

Claim — Imparting to the liberated slid" valves of steam engiues their closing movements by springs, so 
connected with the valve gear that whilst these springs impart the same initial force to the valves at every 
opcratiou, the expansive force which these springs exert varies with every change in the range of movement 
given to the valves. Also, imparting to the liberated slide valvm of steam engines their closing movements, 
by springs combined with a curved moving support, iu soch manner lh*l the spring applies it?M>|f tanjii fi- 
lially to the said support, and the effective length uf the spring varies with tho tensive force which it exerts. 

13. Method of Opexixg ajtd Closing Farm Gates; B. M. Dorr, Kciuvwec, Illinois. 

Claim — The arrangement of the pinion, the toothed racks, aud the levers, to operate in combination with 
the slotted rods, and the crank levers, for the purpose of o|iening and closing the gate. 

14. WATKR-PRoor Paixts; Epos E. and Jo* ph K. Ellery, City of New York. * 

Claim— The eomjiosition prepared and composed of the materials, as described, In tlie proportions set 
forth, lor the pur|>u*e of making water-proof (mint. 

15. Mills for CRtsiUXO Cask; }[. C. Emciy, Lincoln, Ohio. 

Claim — Tho adjustable shafts of the rollers in slide bearing*, at top and bottom, nperatinc th<>m in a 
rectilinear frame in a direct mauie r for giving a wedge pressure, providing them neur their top with Hunches 
and a groove and a ts-vel on their liottoius, hum tho periphery toward the shurts, tho several parts standing 
In the relation to each other, in shrilled. 

16. Lamps; A. L. Fleury, Baltimore, Maryland. 

Claim— 1st, The quick-lime cones, or their equivalent*, arranged as described. 2d, In combination with 
the above, tho Handled cup, us described. 

17. Maciuse roa Finisuiso the Exterior of Rims op Cakiuaoe Wheels; Reuben Fretz, Montville, Ohio. 
Claim — Combining in the arm that gauges the plane, devices for varying the height of the radial arm with 

the devices for varying its length, so na to enable the o]H>rator to dress a wheel straight or square across the 
edge. Also, uiakiug the arm or Iwir which guide* the plane in the arc of a circle, U> vibrate in the stock, so 
as to adjust and (listen it in the position desired. 

ML CtT-orr Or.»R for f*TEAM Eiwjixes; P. W. Gates, D. R. Fraxer, and T. Chalmers, Chicago, Illinois. 

Claim— The combination of the two levers, u n', and their dogs, the lever or lovers, c, and its or their 
tN>th. and the eccentric cut veil plate or plates the whole applied to the stem or stems of the valve or valves, 
to operate as set lorth. Also, in combination with the said levers, P-vth, aud dogs, aud tho eccentric curved 
•late or plates of the arm ou tho valve stem, ami the spring or stationary curved surface, applied and ope- 
rating as specified. 

19. Machixe for Cutttxo Exm of Billiard Cues True ; Ira Glynn and Mikel Borowaky, PlacerTille, Cal. 

Claim— The application of the reversed knife or cutter, and the spring jaws for holding the cue, bo as it 
can be cut off sqwure for the leather— these jaws will open or close to auit the sixe of the cum. 

30. Paixnxo Press ; George P. Gordon, City of New York. 

Claim— 1st, Taking the sheet from the feed-lmard by grip pern, or their equivalents, and presenting It 
directly to or upon the form of types, thence conveying it to the placo of impression so that It may be printed. 
2d, Tlie combination of a reciprocating bod with a set of sheet-receiving grippers, so that the movements of 
tho bed may control the action of the grippers, in order that the sheet may be taken from the place of feeding 
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to the place of printing by such grippcrs. 3d, Tho combination of a vibrating platen, having » stationary 
or fixed axis upon which to v.brate, with n reciprocating b-d. 4th. The combination or a set of sheet-piling 
griper* which will pevl or take the print, il sheet from the face <if the typo and pile it i>u it<i place of deposit, 
with a rccipr catitic bed. 6ih, l»y use of automatic grippcrs, piling the shoot* directly before or iu front of, 
and under the eye of the operator, so that lie may at ..me detect any imperfection in the impression. 6th, 
The combination in one and the same muchine of a act otgrippera, to take the sheet and carrv it to the place 
of printing, with another act of grippers to take the aheet from the form and pile It. 7th, The arranicenieut 
and construction of a chase, as described, iu combination with tlie piling gripis-is. 8th, The giving a recipro- 
cating vibratory motion to a bed or carriage, allowing the necessary intervals of time for the purpose of re- 
ceiving the sheet or the impression, either or both of them, by means of the cam forming part of the bed, the 
cranked shaft, the vibrating arm, and the connecting rod, or their equivalents. 

21. PlSDUMTKEKL; 'William Gormau. City of New York. 

Claim— The aliding paddles or fbwts placed between the traverse ban of the arms of the wheel, and ar- 
ranged with the catchea and stationary cam, or their equivalents, to operate as act forth. 

22. Coax Hcskers; 8. N. Oragg, Sheltiumu Full*, Massachusetts. 

Claim— The curved or convex rest, in combination with the reciprocating knife, arranged aa described. 

23. Sewixo Machines; William Grout, Worcester, Massachusetts. 

Claim — 1st, The arrangement of the feeding bar. needle, and looper, in the manner de*cril>ed, «o that th© 
movement of the cloth shall aid in extending the looper thread and in tightening the needle thr.-ud. aud th.s 
when the needle is out or the cloth. 2d. The arrangement or the looper and forceps, so that the forceps shall 
druw the loop or the needle thread across the path or the looper. and iu line with the movement of the cloth. 
3d, Tlie combination of the net-die ami looper, when arranpd so that both shall reciprocate in straight lines, 
and also ao that by merely changing the length of the looper a aingle or double stitch may be formed, in the 
manner described. 

24. Abdominal Supporters; Benjamin A. Grovcr, Momcncc, Illinois. 

Claim— 1st, Constructing an adjustable spring steel frame, of the form described, by combining, arrang- 
ing, and securing together a aerie* or spring bars, iu the manner d-scribed. 2d. Covering the concave por- 
tion or said frame with a canvass, or other cloth, whose edge or border is gathered aud drawu together over 
the outside edges or the said spring frame, by an India rubber or other elastic cord, so as to give the covering 
]>ortion of said canvass, or other cloth, the character of an elastic cushion, no matter what may be the ext. nt 
of the contraction or expansion or the soring frame. .Id, Attaching the upper and lower straps which re- 
spectively branch upward and downward from the band of the main strap at the points of the spring frame, 
ami iu the relation to each other and the centre or maiu straps, so as to givo un upward pressure to the spring 
frame, and for other purposes act forth. 

25. Horse Rakes; Klijah Harris, Princeton, Illinois. 

Claim— The levers with tho arms and the projection or finger, In combination with the stop, as act forth. 

26. Door Fastening ; W. Hartsfi* Id, Thomaston, Georgia. 

Claim— Tho arrangement <>( the tsir which Is attached to tho inside of a door, to operate In combination 
with the staple, and with the bolt and spring, as described. 

27. Machine tor Bokj.io ; Henry Hays, City or New York. 

Claim— Tlie arrangement or the adjustable head blocks, carrying the spindles of the boring tools, when 
combined with the spring-tightening pulley, iu the manner specified. 

28. Stoves; John Henderson, Horse heads, New York. 

Claim— The construction and arrangement of the Tentilating passages and concealed flues, the former 
Having their origin in the heating chauilKT, and terminating at or near the top of the oven, an I the latter 
starting from the lower part thereof, aud terminating in the flue, whereby external air is admitted, and cur- 
rents thereof pasncd Uuongh the oven. 

29. Construction op Sheet Metal Coppins ; Isaac C. Shuler, Amsterdam, New York. 

Claim— 1st, The arrangement of stiffening the lower part of a sheet Bttal coffin by locking together the 
scroll.-.) edgea of the sides aud bottom, forming a firm rim when they are sold. -red together. 2d, Tlie sheet 
metal rim, c, ou the outside of the walls, as a means of stiffening the base either with or without a filling of 
molten metal, according to the size of the coffin. 3d, The rim, d, or sheet metal, single or scrolled, forming 
an inside chamber, which may be filled with molten metal or left hollow, according to the siie of the coffin. 
4th, A cast metal rim, f, with a deep groove ou the under side, which receives, straightens, and stiffens the 
walls, and which serves to support the lid-. 6th, Setting the pillows or brace*, x, at the corners and around 
the body or the coffin between tlie inward projections or the rims, d and t, which give lie tn an extended pur- 
chase, for the purpose id stiffening the wails; also, tho peculiar braces, x, to prevent the lateral racking of 
the bottom. 6th, The arrangement of pressing inverted bonds or recesses, in any required numlwr, iu the 
sheet metal of the lid. walls, and bottom of a metal coffin ou the inside and on the outs.de of the same, which 
may lie ftll.-d with molten metal In the large si*e, and left empty in the small six.- coffins, for the purpose of 
a curing, by a peculiar mode of manufacture, of a level surface between the indented parts described. 7th, 
The arrangement or fastening firmly on the under side, near the outer edge or the air-tight lid of a aheet 
metal coffin, a cast metal rim, or its equivalent, for the purpose or strengthening Una lid, and also for fitting 
into the groove in the rim, P, on the upper edge of the walls of the coffin. 8th. The arrangement or fasten- 
ing around the face-window on the under side or the air-tight lid or a sheet metal coffin, a cast metal sash or 
rim, m. which receives and supports the face-glass when it is cemented iu its proper place. 9th, The arrange- 
ment of fastening permanently, on the under side near the outer edge of the sheet nwtul blind, m, which 
covers the glass in the foce-window of a sheet metal coffin, a cast metal brim, o, or Its equivalent, for tlie 
purisje* or strengthening and furnishing a means of securing the same to the outer lid which covers the air- 
t ght Joint. 10th, The arrangement described of two entire, distinct, separate aheet metal lids. 

30. Bitter Cooler; 0. W. Smith, Hartford, Connecticut. 

Claim— The arrangement or the air-tight ice chamber, In combination with tho butter-plate and with the 
cup, as set forth. 

31. Device por Hratino Steam Boilers; Daniel Hess, Unlontown, Iowa. 



Claim — 1st, The combination with a steam boiler or the tight external casing and fan, for the purpose 
of producing currents or air around the boiler. 2d, In combination with the suhject of the first claim, the 
•tove providvd with a ■moke-pipe through which the products of combustion poos, while the boat passes into 
the casing. 
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32. Automatic Fax; Hervey Hoffman. City of New York. 

Qui id— The arrangement of the ruck shaft, arms, bells, and rollers, or the equivalent*, to operate in com- 
bination with the fan-carrier. 

33. Railroad Chairs ; Isaac B. Howe, Northfleld, Vermont. 

Claim — The one-lip chair, secured !•>* the single bolt, in combination with the permanent fishing piece, 
arranged and operating in the manner set forth. 

34. Maxtpacturixo Waddixo ; Julins C. Hurd and Moses A. Johnson, Dorchester, Massachusetts. 

Claim— The described wadding, baring ft* two surfaces felted, as set forth. 

35. Mowixo Machines; Obed Hnsscy, Baltimore, Maryland. 

Claim— In combination with the ordinary apparatus fixed to the extrcmo end of the finger b-am, and 
called a track clearer, a similar apparatus at the opposite or frame end of said beam, when so arranged as to 
sweep the cut gross towards lite centre of the swath, and leave, it in a windrow behind the machine, 

86. Machixk for Turninu Ovals; Joshua Irrlng, City of New York. 

Claim— The sliding disc and driving rim combined with the centre mandrel and slide*. 

37. Horse-shob; Joseph Jorey, Rocky Hill, Connecticut. 

Claim — The combination of the plate, corks, and shoe, in the manner described. 

38. Cultivators ; Philip Kribs, Jefferson Furnace, Pennsylvania. 

Claim— The arrangement of the bars, a n c, metal frame, handles, shanks, teeth, bar, t, and shafts, as 
described. 

39. Hor.sk Rakks; Philip Lebxetter, Lancaster, Pennsylvania. 

Claim— The double axle, brace, and sliding bands, hinged braces, slot-hook and staple, binding sen w, 
hinged rod, and beam, combined in the manner sjiecined. 

40. Vault Doors and Cast Irox Safes; Lewis Lillie, Troy, New York. 

Claim — The arrangement and combination of a scries of pipes or tubes, and the filling of the same with 
cast steel hardened, or with refined cast iron, aa described. 

41. Door-kxob Bolt; Lewis Lillie, Troy. New York. 

Claim — The knob-bolt or spindle, constructed In the manner described. Further, the switch and the nut, 
arranged and fastened to and upon the knob-bolt or spindle, in the manner as set forth. 

42. Tru*rs; Matthias Lndluin, Fair Haven, Vermont. 

Claim— The combination with a water-tight shell or body part to a trunk or box, having ordinary or any 
other suitable inner and outer lids of a valvular spring borne li.l of wnter-tight construction, ami arranged to 
occupy an immediate position in relation to the inner and outer or ordinary lids, essentially a* set forth. 

43. Buck lea ; Thomas P. Marshall, Trenton, New Jersey. 

Claim— A buckle, constructed ora sliding case with the platform and slot, In combination with the nose, 
and otherwise arranged as set forth. 

44. Rotary Pumps; Jarrett Megaw, Wilmington, Delaware. 

Claim — Combining the water-packing e!mml>ers formed around the axes or shaft, between the suction 
pipe and stuffing-boxes, with the descending main or discharge pipe of the pumps. 
46. Railroad Car Coupli.nus; Richard L. Mills and Paul Carpenter, Lancaster, Ohio. 

Claim— The arrangement of the sliding frame and vibrating frame, in combination with the flat locking 
key, constructed as set forth. 

46. Machines for Plaxtmo Cottos Seed; Z. N. Morrel, Cameron, Texas. 

Claim— 1st, The combination and arrangement of the one side-wheel, cylinder, stirrer, gear wheels, mor- 
tised beam, share, and boot. as described. 2d, The arrangemcut of the V-shaped fender with the harrow teeth, 
and with the devices included on the first claim. 

47. Elastic Friction Roller; A. A. Moss, Philadelphia, Pennsylvania. 

Claim— The elastic friction apparatus described, the same consisting of the hall or sphere, spring, and 
case or hole, arranged in relation to each other in the manner described, irrespectively of the plate or tho 
cnical form of the spiral spring. 

48. Pnc-anciisa Machixk ; J. W. Naramore, Derby, Connecticut. 

Claim — 1st, Operating the driver or drivers and the crimping and feeding apparatus, or any portion of 
the same, by means of a clutch or clutches, carried by a constantly rotating shaft, and thrown into gear 
therewith, to effect such operation by tho action of the sliding bed or pin-carriage as the latter, after bav- 
in? received the pins, completes Its movement to the necessary position for tho sticking operation. 2d, Tho 
combination with a single reciprocating sliding ><■ <\ or pin-carriage and a single conductor, of two drivers, 
•Del two set* of crimping anil paper-feeding apparatus, arranged on opposite sides of the mouth of the con- 
ductor In such a manner that the said bed or carriage, in every movement In either direction, is caused to 
b* filled with pins from the conductor, and to convey them to a proper position relatively to one or the 
other of the drivers, to be thereby driven into the paper supplied, and crimped by Its respective feeding 
and crimping apparatus, whereby I effect a saving of the lime heretofore lost in running the bed twice 
under the conductor to be once filled. 3d. Effecting the combination between tho sliding bed or carriage 
and a clutch, carried by a constantly revolving shaft, to operate a driver, a crimper, aud a feeding appa- 
ratus, or either of them, br means of a toothed lever, a spring, notched slide, or plate, with an inclined 
edge and a sliding tooth, the whole applied and operating to permit one, and only one, revolution of the 
loose portion of the clutch, and hence but a single operation of the part or parts driven by it 

49. Uaxd Prixtixo Presses; A. and B. Newbury, Windham Cntre, New York. 

Claim — Tho arrangement and combination of tho slotted frame, adjustable bar, platen, roller frame, 
and rotating ink table, as described. 

60. Flour-bolts ; Ellis and Addison II. Nordyko, Richmond, Indiana, 

Claim— 1st, The band encircling the shaft, in combination with the spring catches, for the purpose 
described. 2d, Making the movable slide in two part*, jointed, as set forth. 
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61. Cu9vra-Htn.tms: Anthony Ovcrocker, McHcnry, Illinois. 

Claim— The combination of tho concave and cylinder wJth the adjustable sliding door, in the 
described. 

62. Manufacture or IIors; Andrew Paterson, Birmingham, Pennsylvania. 

Claim— The combination of the two jaws which clasp the blade with the head and the blade, i 
as sot forth* 

611. Piano Hammers; John Perclval, Auburn, New York. 

Claim— Constructing and arranging the cushion forming the elastic covering to the hammer-head, us 



64. Scrrrsa G as Metres in the Walls or Buildings; Albert Potts, Philadelphia, Pennsylvania. 

Claim — The manner described of adjusting a gas metre to an auxiliary case of the character specified, 
so that the matter is applied to n buildiii(r in a neat and a secure manner, and, at the same time, the ex- 
amination of tin' «aj!ir>, to ascertain its condition or the amount of gas consumed, from the outside of the 
building, is rendered practicable and convenient. 

55. Mods or Regulating the Exhaust in Locomotive Engines ; Thomas B. Quiglcy, Gallon, Ohio. 

Claim— 1st, The sliding tbrottlo-valvos. when combined with the exhaust pipes of a locomotive engine, 
In the. manner specified. 2d, The sliding-box with apertures, In combination with the chest, as set forth. 

66. Apparatus for Punching ?terf.ottpe Plates ; D. B. Ray, Galena, Illinois. 

Claim— The arrangement of stamping barn, d, upon A b, when provided with the characters to be 
printed or stereotyped,™ that they will all work to a common centre, nnd Imprint the characters upon the 



printed or Htoreotyp.il, so that they win all worK to a common centre, niul imprint the characters upon the 
face of the trpe-uvHal, in the manner set forth. Also, arranging upon the end of bar, r, knives, for the 
purposes specified. 

67. Trunnion Box-UNtNG pop. Oscillating Engincs ; John A. Reed, Jersey City, New Jersey. 

Claim — The employment, in cornbinutlon with the conical trunnions of slit cap-like linings, applied to 
the boxes with screws aud nuts or other equivalent means of forcing them up towards the sides of the 

cylinder, as described. 

68. Elastic Railroad Frogs: George P. Sanburn and Willis Mansfield, New Haven, Connecticut. 

Claim — An elnstlc fro-;, constructed of layers of plate metal and wood, In Iho manner specified, and 
cither with or without livers of vulcanised rubber. Also, constructing an elastic frog with end slots, 
suitable to receive the lower (lunch and neck of a rail, as specified, whereby tho frog may be kept in ali^u- 
ment. 

69. Protectixq StT.r of Articles op Iron; Thaddeus Selleck, Greenwich, Connecticut. 

Claim — A horse-shoe, or other article, as indicated, made by uniting Franklinite j ig-metal with the 
surface of iron, as set forth. 

60. Revolving Fire Arms; Horace Smith and l>. B. Wesson, Springfield, Massachusetts. 

Claim— The wedge on the top of the nose of the hammer, tho spring, and stop-bolt, when combined 
for the purpose and operating In the manner described. 

61. Iroxing-pax for Ranges or Stoves; James Spear, Philadelphia, Pennsylvania. 

Claim— An ironing-pan, constructed with a perforated bottom, in the manner described. 

62. Picker-motion for Power Looms; Wra. Steams, Manchester, New Hampshire. 

Clnim — Extending the picker-staff down through and below the rocker, and through the rail. Also, 
the rocker, midu to receive the «tatt\ in the way and manner depcril>cd. Al«>, in combination with the 
p>cker, the hook, whether made separate or east on the rocker, for the purposes set forth. Also, nuking 
the picker-staff adjustable in the rocker. In the manner described, or in some equivalent manner. Also, 
making the stud surrounded by the coiled spring, smaller In the middle than nt the ends, to allow the 
spring to contract in diameter in the middle as it is drawn in .vorking. Al»o, making that portion of the 
stud surrounded by the stationary end of the coiled spring permanent or stationary, and that portion sur- 
rounded by the moving end of tho spring to revolve, to facilitate the working of the spring. 

63. Scales for Weighing; Joseph W. Strange, Bangor, Maine. 

Claim — 1st, Arranging the henm In such a manner that the several indications or scales marked on 
the same, can be brought tiefore the ••ye of the operator, by turniug the henm. 2d, The arrangement of 
the socket, so that it* end forms the common index-pointer for the several indications marked on the tides 
of the beam, as specified. 

64. Gas Retorts; William Stratton, Philadelphia, Pennsylvania. 

Claim— The employment of an upright partition dividing the retort Into chambers, in the manner cet 
forth. 

66. PnoTOGRAPHic Cameras; John Stock, City of New York. 

Claim — 1st, The arrangement of the front plate of a camera, to which the lens-tubs ts i 



a manner that the centre of the tube may be moved In any desired position, for the purpose and In the 



specified. 2d. The arrangement* of the plates, 6 and S, for the purpose described. 3d, Attaching the 
ground glass-holder to the cud of the camera, and the manner of supporting the weight of the same, as 
specified. 

66. Cotto!C and TTat Presses; Elam Stockbridge. Houston, Texas. 

Claim — The arrangement, in combination with the horitonts) rop^s or chains, vortical windlass, hori- 
conUl toggles, and horizontal follower of the auxiliary horizontal ropt-g or chains, in the manner set forth. 

67. Cdcrn; Josiah Stubbs, Dublin, Indiana. 

Claim — Operating the butterfly wings with the single crank confined to one side of the cylinder, being 
made to cross the body of the cylinder obliquely to effect this movement, in the manner set forth. 

68. Mercurial Barometers; Oufseppo Tagliahue, City of New York. 

Claim— The external slotted sleeve gauge, applied in combination with the cistern or lower limb of the 
barometer, and with the adjustable scale, as described. 

69. Bagasmk Furnaces; Louis Trcgre, of the Parish of St John the Baptist, Louisiana. 

Claim— The employment of a double feeder, arranged with springs through tho blades of the lower 
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fredeT to allow the hot air from the furnace to pan from the lower feeder to the upper feeder, for the pur- 
pose set forth. Also, arranging between the two feeders an intermediate chamber to receive and retain the 
WPM as it passes from the upper to the lower feeder, and constructing the upper n-«dcr of larger sis© 
than the lower feeder, with or without an increiuied number of blade*, or in it n equivalent manner. Fur- 
ther, introducing an independent current of hot, dry air into the chamber, between the two feeders. 

70. Head-block Fun S aw -mills; Jacob W. Truox, Richford, Vermont. 

Claim — 1st, The combination and arrangement of the ratchet-wheel, setting lever, cam wheel, gauge 
wheel, and spur-wheel, with the spring-latch, in tho manner specified. 2d, The clamps, the lever, and 
eccentric lever, arranged as specified- 

71. Sprino-6nap ron Bridie-rums ; Marianua X. Tschus, Bloomington, Illlnots. 
Claim — The combination of tho two in one, in the manner described. 

71 Cast Iron Tires for Railroad Wheels; Levi B. Tyng, Lowell, Massachusetts. • 

Claim— 1st, The wedge-shaped braces, arranged in the chamber between the rims of a hollow east Iron 
tire, so that the chamber is continuous throughout. 2d, In combination with the continuous chamber, I 
claim the groove in the inner rim, arranged as described. :id. Arranging the ribs alternately on the inner 
and outer rim, for the purpose or strengthening them without tying them together, as described. 

[This inventor Iihs solved the question, to construct holluw chilled cast iron tire for railroad wheel*, 
in such a manner that they combine lightness and durability.] 

73. Moos of Propellinq Locomotive Engines ojt Railroads; Wm. W. Virdin, Baltimore, Maryland. 

Claim— The placing of the friction wheels under the driving wheels of locomotives, or other vehicles, 
in the manner described. 

74. Mode of Braking Locomotive Engines ox Railroads; Wm. W. Virdin, Baltimore, Maryland. 

Claim — The introduction of air into the cylinders of locomotives, in manner as set forth, and for the 
purpose of offering a yielding resistance to the movement of the piston, and by this rcsistanoo overcome 
the momentum of the train. 

75. RING asd Traveler Spi.xxixo Machines:; Joseph W. Wattles, Canton, .Massachusetts. 

Claim — The combination and arrangement of the bearing anuulus with the ring or its traveler-carrie r, 
in the manner and to operate with the traveler, as described. 

70. Machine for Boeing Post-holes in the Earth; John 8. Wertx, Middletown, Iowa. 

Claim— 1st, The arrangement and combination of the screw-shaft, cross-head, grooves, pinion, and 
toothed cylinders, b, as described. 2d, The arrangeuunt and combination with the cylinder*, b, of the 
shaft, F, and rot.iry scrapers, as descried. 3d, The arrangement and combination with the frame of the 
jointed bars, sectors, and adjusting rods, as described. 

[Two toothed cylinders and an auger are used in this invention, In connexion with rotating clearer* 
and an adjustable framing, so that i*>st-holes may be sunk in tho earth by horse or other power, very ex- 
peditiously.] 

77. Corn Planters; J. W. West, Hillsboro', Ohio. 

Claim— The arnmgeuMfnl of eord^, with the pulleys working in arms for operating tho slotted plunger 
and seeding bar, in the manner set forth. 

78. Manufacturing Machine and Animal Cards; William Wheeler, West Poultncy, Vermont 

Claim— The construction and arrangement of the sheet metal backs and wire- tooth, in combination, as 
" by solder applied thereto, r 



I united by solder applied thereto, by immersion or otherwise. 

79. Alarm Attachment tor Tills; E. B. White, Nashua, Xew Hampshire. 

Claim — 1st, Tho bolt-plate provided with bolts connected by a joint to the box, and connected to a bell- 
striking apparatus, in connexion with the keys and a stop applied to the till, as set forth. 2d, In combi- 
nation with the bolt-plate, bolt, and keys, the bars and screws in the parts of the keys, when the bolt-plate 
and bar are both connected with the lever on the bell-striking apparatus in any proper way. 3d, The em- 
ployment or use of Uie sliding plate, combined ami arranged with the Im. It-plate and stop, to operate auto- 
matically. 4th. The employment or use of a supplemental spring fitted in a socket, or otherwise arranged 
to resist the movement of the bar, when said bar is used in connexion with spring bolts, as described. 

80. Chcrn; Loren J. Wicks, Racine, Wisconsin. 

Claim — 1st, The combination of the box, a. the pipe, ami the ls>x. c, when the same are used in the 
manner set forth. 2d, Placing the box. c, over the box, a, and providing said box, c, with a screen and 
depending wire gauze partitions, in the manner specified. 

81. Corn Planters; Henry Wiley, Frankfort, Ohio. 

Claim— The arrangement of the gate, wheel, bars, hopper, rods, slides, and seed tubes, all constructed 
and operated as set forth. 

82. Machine for Borino or Mortising Bund Stiles; Leonard Worcester, Lebanon, New Hampshire. 

Claim — Combining the transversely reciprocating carriages, a a. with the cam cylinders, by means of 
the pairs of vibrating levers, in the maimer set forth. Also, the notched plates for sustaining tho stiles 
during the operation of mortising or boring the same, when the said plates are combined with reciprocat- 
ing bearings, and other suitable mechanism, in such a manner that tho necessary laterally reciprocating, 
and longitudinally feeding movements will be imparted to said plates. Also, combining the bearing of 
the bit-shaft with the reciprocating carriage, c, when the said shaft is so arranged with relation to the 
notched plates that the bits which project from the ends of said shaft will act upon tho stiles as they are 
automatically presented to them. Also, the combination and joint operation with each other of the recipro- 
cating carriages, a A, tho notched plates, the pairs of levers, the cam cylinders, tho reciprocaUug spring 
pawls, and the bit-carrying cylinder. 

S3. Corrugating Sjieet Metal; W. E. Worthen and H. B. Rcnwtck, City of New York. 

Claim— The method of corrugating or moulding sheet metal by several dies acting in succession, in the 
manner spedfled. upon a sheet resting upon a bed, die, or dies, so as to cause the metal to conform to shape. 
84. Sexf-acttno Spinntno Mules; John Wright, Worcester, Massachusetts. 

Chum — The shaft with Its screw-thread, arranged and applied as described, in combination with the 
, the quadrant) and the shaft which drives the drawing rollers. 
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85. Manttacttrixo Couktqated Fabrics; Frederick Baare and J. 0. Ca welly, Assignors to II. H. Day, City 

of New York. 

Claim— Tbo combination of two or more parallel aeries of corrugations In the same fabric, in such 
manner that the ridges of the adjacent series alternate. Also, combining rubber strands (one or more) with 
a textile material, in such manner that when the rubber contracts, the compound fabric gathers tip Into 
two or more parallel series of corrugations whose numbers alternate. Also, combining rubber strands with 
a textile material, in such manner that the strands are alternately secured to the fabric and left free there- 
from at alternating parts of their length, so that the secured parts of one rubber strand corresponds with 
the free part of sn adjacent one. Also, forming the fabric sloazy, at the division lines between the curru- 
gations of adjacent series, so as to insure uniformity in the form of the adjacent extremities of the corru- 
gations. 

85. Gauge Cocks for Steam TtnttKM ; P. W. Bacon, West Newton, Assignor to B. H. Asberoft, Boston, M iw. 

Claim— The combination of the throat-dearer with the throat nud tho screw-plug gauge cock, and so 
as to operate therewith, as specified. 

87. Vulcanised Rubber Car Srawoa; BL W. Belns, Assignor to tho New England Car Spring Co, City of 

New York. 

Claim— Tho sectional gum car spring of two or more pieces, vulcanized in the manner set forth. 

88. Ironing Table and Clothes Drter; E. Culver, Assignor to self and R. N. Fife, Bhelbnrne Falls, Mara. 

Claim— The described combination of ironing table and clothes dryer, the table furnishing a support 
to the dryer, and a receptacle in which it may by stowed away. 

89. Vulcanizing Rubber; A. K. Eaton, City of New York, Assignor (through 0. S. L. Cummins, et aL,) to 

the Joslin India Rubber Company. 
Claim— The use of the sulphide of manganese in the curing of India rubber, in the manner specified. 
80. Railroad Brakes; 0. F. Fuller, Lomonte, Assignor to self and VV. M. Ferry, Ferrysburg, Michigan. 
Claim — Tho brake blocks, pins, and levers, constructed and operating together as described. 

91. Scoae Mills; J. R. Gates, Assignor to self, G. G. Dumoot, and E. F. Sinkor, Iudianapols, Indiana. 
Claim — The grooved friction rollers, when nsed for stripping the blade from the stalk, as set forth. 

92. Butter-worerr; Joseph Jones, Assignor to self and James G. Bryce, Philadelphia, Pennsylvania. 

Claim— The use of the yielding beater, whether solid or constructed with an open or with a perforated 
bottom, enclosing an absorbing material, in combination with « traveling tray, ax described. 

93. Manufacturing Baskets; Lansing Marble, Assignor to pelf and T. North, Vassar, Michigan. 
Claim— The described method of forming baskets by passing a series of staves or splints through proper. 

guides over a mould, and pressing the same in tho proper shape by a suitable piston and form, as set forth. 

[By the aid of this machine baskets can be formed with less labor and stronger than by hand, all the 
staves or splints being kept in the proper places by guides until they are fastened, and the baskets bring 
strengthened by hoops.] 

94. Harvesters; Lewis and Jacob Miller, Assignors to C. Aultman A Co, Canton, Ohio. 

Claim — Extending the finger or platform bar, one or both, far enough under the yielding bars, by 
which they are hung to tho main frame, so that the two may be united by suspension rods, which allows 
them a yielding motion in ono direction, and uiak«-s them rigid In another direction, and prevents the mo- 
tions of the main frame from being communicated to tho finger bar, as described. 

96. Moulding Beads on Hollow Ware; Charles Neale, Assignor to Frederick Leibrandt and W.L. McDowell, 
Philadelphia, Pennsylvania. 

Claim — Moulding for the production of beads, (lunches, or other projections and ornaments on the 
outer sides of cast metal pots, kettles, and other vessels, so as to form the said vessels in two part-flasks, 
the pattern bed llaneh, or other projecting ornament, being so constructed, arranged, and operated as to 
admit of its being drawn in and pushed out of the vessel pattern. 

96. Hawse PiPiroR Ships; A. S. Philips, Boston, Assignor to self and Isaac Adams, South Boston, Mass. 

Claim— A tabular cable guide curved, as described. 

97. Corn PlaMBS( Peter Plater, Assignor to self and J. 8. Fleming, Moore's Hill, Indiana. 

Claim— The arrangement of the shield, hammer, sliding feed bar, lever, crunk shaft, and spring, the 
whole being constructed as set forth. 

98. Thrkshiso Machines; John I. Hollow, Assignor to Charles C- WeUford, Frederlcksbnrgb, Virginia. 

Claim — Tho combination of the inclined carrier with the shoot and curved screen, jthe whole being con- 
structed a* set forth. 

99. Machtxe for Ponmita Nails and Spires; Wm. Spink, Assignor to Oliver A. Washburn, Jr~, Providence, 

Rhode Island. 

Claim— The combination of the hunter, the pointer, and the sprisg with each other, and with the bark 
piece and other parts of tho reed machine, or with the corresponding parts of any other nail machines, con- 
structed in the manner described. 

100. Machine for Washino and Amalgamating Gold; George C. Wheeler, Graysville, Georgia, Assignor to 

■elf and George Calvert, Upperville, Virginia. 

Claim— 1st, The relative arrangement for united operation of the hopper, boritontally revolving ver- 
tical tubes, horisontally revolving rakes, and stationary washing vessels, u c. 2d, Making the receiver or 
washing vessel In two parts, b c, and combining with the part, c, an adjusting dovice, n, as described. 

101. DxncK for Operating the Cut-off Valve of Steam Engines; W. W. W. Wood and JHenry Howsou, 

Assignors to John Rice, Philadelphia, Pennsylvania. 

Claim— We limit onr claim to causing the positive power of the engine to operate the throttle valve, 
by the employment of two vibrating, reciprocating, or rotating strikers, actuated by any positive move- 
ment of the engine, in combination with two inclined plsnes intervening between the said'strikers. aud tho 
valve or appliances connected therewith, any governor being so connected to the strikers or to the Inclined 
planes, that the movement of the governor caused by any Increase or diminution In tho speed of the en- 
gine, shall change the position of the inclined planes in respect to the striking, or that of the strikers In 
respect to the Inclined planes, and that the latter may thereby to the intermediate m->nns of regulating 
the extent of the opening of the valve to suit the speed of the engine while the actual movement of tho 
valve is effected through ono or the other of the strikers by the power ef the engine itself, as set forth. 
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On Embroidery by Machinery.* By George Wallis. 

The object of this paper is simply to give a popular description of 
the leading features of the embroidering machine, and to illustrate its 
practical use and capabilities by specimens of textile decoration pro- 
duced by it. A full and complete description of this machine would 
involve either the presence of a machine in full work, or such a scries 
of elaborate drawings, diagrams, or models, as would render the task 
of description neither pleasant nor profitable. No attempt, therefore, 
will be made to do more than simplify the principle upon which tho 
machine is constructed, and give such illustrations of its action and 
capabilities as may serve to show its superiority over, or indicate its 
inferiority to, the human hand in the production of embroidered effects. 
The diagrams used will be such simplifications of construction as will 
be best calculated to render that construction intelligible, and are in 
no way intended as illustrations of the complete mechanical structure 
of the parts described, or of their full action. 

As an interesting branch of art-industry, embroidery by machinery 
is more wondered at than understood, and it is no uncommon thing to 
find the mechanical agent used in its production confounded with the 
various sewing machines which have recently come so largely into use 
for a variety of purposes. Machine embroidery may, as it did some 
ten or twelve years ago, stimulate the productions of hand embroidery, 
and to a certain extent, supplement them, but it is doubtful, to say 
the least, if it can ever supplant them. Excelling hand embroidery in 
accuracy of repetition, and in the production of the same design on 
both sides of the fabric decorated, it is limited in its range, alike as 
regards subject and the article to which it can be applied.. 

In variety of effect it can never compete with hand embroidery, and, 
although, as in the dress embroidered for Her Majesty, ]jy the late 
Mr. Louis Schwabe of Manchester, the effects of tho original drawing 
arc given in all their variety, this has only been done at a great sa- 
crifice of all the economic powers of the machine. When Mr. Schwabe 
first showed me this specimen in 1844, he said, "I was written to and 
asked if my machines would execute any design ? I replied that any 
design which Her Majesty wished executed should be produced by 
them. When the drawing came I saw the mistake I had made, but 
resolved, cost what it might, that the work should be done and there 
it is." As an illustration of what can bo done by the embroidering 
machine, the example is interesting, but as an illustration of its eco- 
nomic use, or its superiority over hand embroidery, it is worthless. 

Having said thus much as to the true purposes of machinery as 
applied to embroidery, it may be useful to make a few introductory 
remarks on the subject of embroidery as an art of so ancient a charac- 
ter, that its origin is entirely lost. 

* From the Jour, of the Socfetj of Art*, No. 338. 
Vol. XXXVIII.— Third Sbbies.— No. 3.— Sbptsmbeb, 1859. 16 
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The early history of embroidery is associated with the progress of 

civilization and .refinement as an elegant employment for females; 
and one which, from a remote antiquity, exercised a large and abiding 
influence on ornamental art. It is the most primitive mode of textile 
decoration, and ranges at once from the simplest figure to the most 
intricate elaborations of a variety of materials requiring the skill of 
the needle-woman, with the invention of the ornamentalist. It is prac- 
tised in one form or another wherever man has made any advance be- 
yond the rude art of ornamenting his body by tatooinp. The wonder- 
ful embroidery of the Peruvians, which so astonished their Spanish 
invaders, displayed surprising effects of color produced by the plumage 
of tropical birds, combined with threads of gold and silver. In all 
periods of the world's history, among the richest specimens of orna- 
ment dedicated to the service of ceremonial religion, we always find 
embroidery. In the Mosaic Tabernacle the embroidery of purple, 
blue, and scarlet was conspicuous, and the elaborate embroidery of 
sacerdotal vestments, especially those of the high priest, show how 
largely this sacrificial ornamental work was used in the early ceremo- 
nials of the Jews. 

In the last chapter of the Proverbs of Solomon is an interesting 
picture of the virtuous wife, whose "Lamp goeth not out by night," 
and who "worketh beautiful vestments for herself," — 

Her clothing is fine linen and purple. 

Her husband in known in the gates, 

When he sitteth among the elders of the land. 

She maketh him 6ne linen and selleth it; 

And delivereth girdles unto the merchant. 

Verses 22, 23, 24. 

In the prophecy, by Ezekicl, embroidery is mentioned as the cloth- 
ing of Jerusalem, represented under the figure of a woman. 

" I clothed thee also with embroidered work." 

Chap. 16 ; verse 10. 

"Thou wast decked with gold and silver ; 
And thy raiment was of fine linen and silk and embroidered work." 

Verse 13. 

The Egyptians used embroidery to a very great extent. The sails 
of their boats were of embroidered linen, and the wrappings of then- 
dead were frequently thus decorated. 

The Greeks attributed the invention to Minerva. Homer describes 
two of his heroines as engaged in embroidery — Ilelen, as depicting 
the combats of the Trojan war, and Andromache, — 

" In the chamber at the palace top, 
A splendid texture wrought on either side, 
All dazzling bright, with flowers of various hues." 

The women of Sidon are said to have been noted for their skill in 
embroidery even before the Trojan war. Pliny attributes its inven- 
tion to the Phrygians, hence the Roman name for embroidered gar- 
ments, — Vestes l J hrygionia>. 

It should be understood, however, that the word signifying u em- 
broidery" is used by ancient writers as a generic term for all kinds 
of decorative work done by the needle. In later periods, the sense 



Digitized by Google 



On Embroidery by Machinery. 183 

was limited to peculiar effects produced by certain fixed methods, and 
in more modern times a still greater limit is understood. 

The practice of embroidery in Europe was very largely extended 
during the mediaeval periods, and was carried to great perfection for 
the personal adornment of royalty, the nobility, and especially in the 
service of the church. The vestments of the priesthood, hangings, 
veils, canopies, curtains, and other textile articles of use and decora- 
tion, were largely embroidered ; indeed, the character of the work of 
this period was chiefly ecclesiastical, and the inmates of convents em- 
ployed their time in this direction with remarkable results. Some of 
the most valuable illustrations of the manners and costumes of past 
ages have come down to us through tho agency of the needle ; and in 
proof of this it will be sufficient here to allude to those interesting re- 
cords in embroidered work and tapestry, as coverings for the walls 
of rooms, and hangings for doors, windows, and corridors, in the ex- 
ecution of which the ladies of noble families beguiled their leisure 
hours. Family traditions, historical incidents, portraits, the sports 
of the field, and groups of natural objects, were all employed in 
the execution of textile ornaments for the decoration of apartments. 
In England this art was carried to a high degree of perfection, and 
in the execution of vestments, English work was so highly prized as 
to have been constantly sent out to Rome by command of tho Pope. 
There can be little doubt that the skill in embroidered work displayed 
by our ancestors was the forerunner of several of our most common 
kinds of ornamentation. Paper hangings, for instance, were originally 
professed imitations of tapestry, the patterns having been first printed 
on canvass. 

Ancient embroidery is divisable into three heads: — "£010" em- 
broidery, in which the threads are laid flat on the ground of the work : 
"Maised" embroidery, in which the figures are brought into relief, 
and rounded by means of wool, cotton, parchment, or paper placed 
beneath the needle-work: " Gimped" embroidery, in which the figures 
are formed by cords of gold, silver, or silk and portions of velvet or 
satin, gold and silk. 

Hand embroidery is still extensively practised in the East. Tho 
true Indian and Persian scarfs are embroidery work of floss or un- 
twisted silk, and exceedingly rich effects are thus produced, as will 
be remembered by those who examined the Indian productions of this 
- class in the Great Exhibition of 1851. 

In Turkey and Greece embroidery with gold and silver thread, or 
richly-colored cottons, silks and velvets, is much used for robes and 
decorations. The embroideries exhibited by Turkey, in the Great 
Exhibition of 1851, were of a marvellous character in execution, and 
deserved much more attention than it is to be feared they received. 
As commissioner of one of the groups of Juries, I had to direct atten- 
tion to them, and in the midst of so much that was excellent, the diffi- 
culty lay in selecting those most worthy of reward. The articles 
embroidered were all made up for use as clothing, and the jury for 
that class had therefore to undertake the work of adjudication. Such 
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was the difficulty of selection, that the task was nearly abandoned in 
despair, and nothing but an urgent demand on my part that so remark- 
able a display should have full justice done to it, induced the jury to 
proceed. From the system adopted by the Turkish authorities in col- 
lecting and registering the works, some of the best had to be passed 
over, and the jury finally reported : — " It is impossible to recognise, 
either by medal or honorable mention, many of those to whom such 
distinctions are justly due, as no names are given whereby the jury 
can take cognizance of the articles. Those cases which the jury have 
been enabled to recognise are selected as much for the facility for giv- 
ing such recognition, as for the high merit displayed in the production, 
inasmuch as there are others deserving of the same consideration, 
could the jury have discriminated amid the vast collection of articles." 
The awards are curious, and all to women, except a prize medal to 
the Tailors' Association of Janina for Albanian costumes. Whether 
the daughter of the Turkish gentleman with an unpronounceable name 
ever received the awarded medal, or the girls Bukudgy and Istche, or 
the wives of Carabet and Tetzy got information of the "honorable 
mention" made of their embroideries, is a matter of speculation to 
this hour with those who desired to do them justice. 

Probably the finest modern examples of pure embroidery in silk, 
unmixed with gold and silver thread, pearls or precious stones, are ex- 
ecuted by the Chinese. Not only in execution, but in design and the 
fitness of the forms of the ornament to the material and purpose, the 
embroideries of the Chinese generally exhibit a great superiority to 
the usual examples of European skill. The extreme care taken with 
the work, especially in the more costly specimens, renders them very 
instructive examples of textile decoration. From 700 to 750 stitches 
may be counted in the space of a square inch. Some years ago I took 
the trouble to dissect some of the best examples I could meet with, 
and the more closely they were examined the more marvellous the 
work appeared. Some diagrams now before you show the peculiarities 
of treatment, and illustrate in some degree the arrangement of the 
stitches. 

Of course, the leading Continental nations are producers of embroid- 
ery, especially France, but the styles adopted are usually either a 
re-production of the ancient methods, or imitations of Eastern pro- 
ductions. 

This brief sketch of the progress of embroidery by hand, must 
suffice to introduce the special subject before us, 

EMBROIDERY BY MACHINERY. 

This has been effected to a considerable extent by the Jacquard 
and Draw looms, or rather effects in imitation of embroidery have 
been produced. With this, however, we have nothing to do, as ma- 
chine embroidery, by the legitimate means of the needle, is the point 
which it is desired to explain and illustrate. 

The first idea of the embroidering machine originated with M. Josue 
Heilmann of Mulhouse. His object was to combine accuracy of repe- 
tition over a large surface with economy of production. Selling it to 
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Messrs. Kocchlin, also of Mulhouse, he developed the principle of its 
construction in their establishment, where it was 6rst practically ap- 
plied to manufactures. The invention appears to have been first 
brought before the public in the National Exposition of the Products 
of Industry, at Paris in 1834; but the machine was patented for Eng- 
land about 1829. and with all rights, &c, purchased from Messrs. 
Koechlin bv Mr. Henry Ilouldsworth, of Manchester, by whom it was 
subsequently very greatly improved from time to time. The first suc- 
cessful use of the machines as improved was in the silk manufactory 
of the late Mr. Louis Schwabe, in the then Portland-street Mill, Man- 
chester ; Mr. Ilouldsworth, having made an arrangement with Mr. 
Schwabe, as a manufacturer in whose trade their powers would find 
most development. Here they were employed in embroideries for up- 
holsterers, but chiefly in the "sprigging" of waistcoatings, to which 
they were peculiarly adapted, as will be shown in the course of the 
illustrations of the construction and action of the machine. 

The leading principle of tho machine in the production of a pattern 
is that of the pantagraph, by which a given form is copied to a fixed 
scale, in this particular instance to one-sixth the size of the guiding 
pattern. 

The machine may be divided into three parts : — 

1. The pantagraph and the embroidery frame, attached upon which 

the fabric to be embroidered is stretched. 

2. The arrangement of the needles and the pincers by which they 

act on the fabric. 

3. The locomotive arrangement of the carriages by which the em- 

broidering threads arc carried through the fabric. 

The diagrams by which the constructive principle of these several 
parts will be illustrated are not drawn to any scale or relative propor- 
tion, but are simply intended to convey, as far as possible, a distinct 
idea of the leading features of the machine and its operations, and 
they have been drawn and arranged with that view only. 

In Fig. 1 we have an elovation of tho leading features of the ma- 
chine, divested of all detail, giving only its essential parts. A, A, A, 
A, is the embroidery frame, within which the fabric to be embroider- 
ed is stretched in two divisions, an upper and lower one, upon rollers 
a, a, a, a. This swings from the outer frame B, B, B, B, at the pivot 
of the pantagraph o. Every person who understands the action of an 
ordinary pantagraph, will at once understand that if a figure of suit- 
able design and size is fixed on the vertical plane D, D, as shown in 
the pattern E, all that will be required in order to copy this pattern 
to a fixed scale on the plane A, A, A, A, will be to move the pointer 
c of the lengthened side of the parallelogram b, 6, 6, 6, by the handle 
attached to it. The angles of this parallelogram will become acute or 
obtuse, just according to the motion required to bring the frame A, 
A, A, A, into its proper relative position. To effect the copying of 
the pattern e by a series of stitches, a drawing generally six times 
the size of the pattern to be embroidered, is made upon a piece of 
stout paper, or a plate of tin. Each stitch is arranged to this scale, 
and a hole punched in the paper or plate at each end of every stitch. 

16* 
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Into this hole the pointer of the pantagraph is inserted before each 
stitch is taken. This point is moved backward and forward across the 
pattern, upon the system of stitches laid down, by the embroiderer 
seated on the stool r; and with each motion the needles are drawn 
backward and forward through the fabric by a corresponding action 
of the carriages, on the frames of which the pincers which hold the 
needles arc fixed, as indicated; g to g in the upper tier thus emb-oid- 
ering the upper piece of cloth, and n to n in the lower tier, by which 
the fabric fixed upon the lower pair of rollers is embroidered. The 
pattern E is thus repeated one-sixth the size, each needle in opera- 
tion executing a repeat, and the pattern when finished extends the 
whole width of the fabric at one operation. 

Fig. I. 
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The arrangement of the needles, and the mode by which they are 
alternately held and released must now be noticed. The needle-holder 
or pincers act in a manner analogous to the human hands, working 
from each side of a framework of cloth, placed in a vertical position, 
the needle being a double-pointed one, with an eye for threading the 
silk in the middle, thus: — 

The pincers are arranged, as already stated, 
in a double row on two tiers across the frame 
work of the carriages on each side of the em- 
broidery frame, and project over, so as to come 
in contact with the fabric when stretched upon 
it. (See Fig. 3, a, 6, c, d.) They are placed 
at one inch and a half from each other, and 
the larger machines have as many as 75 in each row. The construc- 
tion of these pincers may be illustrated in profile by Fig. 2. 
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A is the upper jaw of the pincers, which is kept down upon the 
needle by the action of the spring, C. By this spring the upper jaw is 
brought back into its place after the end has been pressed down at D, 
to release the needle after it has pierced the fabric, (as shown in sec- 
tion at a a y ) and been received by the opposite pincer. B is the lower 
jaw, which is, of course, fixed to the frame. The prismatic rule E runs 
the whole length of each series of pincers, and sustains them, in a 
perfectly true and corresponding position. The arrangement for the 
release of the needle after it has been driven through the fabric can- 
not be easily explained; it must, therefore, suffice to say, that the up- 
per jaw of the pineer is pressed down at the proper time by the action 
of a rod on the lever end D, and the needle thus released, after having 
passed through the fabric, is held fast by the opposite pincer, the 
thread being thus carried to its full tension, as shown in Fig. 3 at F, 
and then brought back again to the fabric to be taken up in the same 
manner by the pincer from which it had been released, again to return 
at each motion of the pantagraph handle indicating another stitch. 



Fig. 2 




Originally this release of the needles depended upon the worker of 
the pantagraph, who had to use his or her feet upon treadles pro- 
vided for the purpose, and attached to the releasing rod. One of the 
improvements effected by Mr. Henry Houlds worth was a mechanical 
arrangement by which these treadles were dispensed with and the pan- 
tagraph worker or embroiderer proper^ released from the duty of at- 
tending to two movements. By this arrangement the releasing rod 
is acted upon by a clock motion, which is brought into play at the in- 
stant the carriage is driven against the framo work when the needle 
passes through the fabric. 

The locomotive arrangement of that portion of the machine which 
carries the pincers and needles, may be understood in its elementary 
form by a reference to Fig. 3. 

A, a, a, a, a, represents the structural frame-work of the machine, 
and is of iron ; B B and C C the carriages acting on each side of tho 
fabric; a b and o d indicate the position of the pincers carrying the 
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• needles. These carriages run on a species of railway along the hori- 
zontal lines D D and E e, and are required to be most accurately fit- 
ted. The section of the fabric stretched in a vertical position on the 
rollers g g and h A, and passing between the upper and lower tier of 
pincers, gives the centre line of the diagram. 

Fig. 3. 



. i :|. • ! I. 




We will now assume that the needles being threaded and fixed in 
the pincers b and d, are pushed through the fabric represented as 
stretched upon the rollers gg, hh. The needles are released from b 
and d, and seized by the pincers a and c. The carriage B b is then 
drawn backward to F, until the threads are all drawn equally through 
the fabric. The needles being threaded in pairs, that is to say, with 
a thread of double length, these threads are drawn up to their full 
tension at once. This supersedes tho knotting of the thread to pre- 
vent its being drawn through the cloth. The embroiderer sitting at 
the pantagraph moves the point for the first stitch, as shown in Fig. 
1 at e, the carriage B b is brought back to the fabric, and the needles 
forced through into the jaws of the pincers b d> again they are released 
from a c, and being duly fastened upon by b 3, the carriage c C is 
drawn along the frame until the thread is again at its full tension, 
when the carriage reaches e. Stitch the first is then complete. 

The pantagraph pointer is again moved for another stitch on the 
enlarged pattern e, Fig. 1, and again the process of bringing up the 
needles to the fabric — their passing through — their release on one 
side and their seizure on the other is repeated, and so the work goes on 
until fresh needles and thread are required, when the same course is 
repeated in the putting in, and starting the work at the same point 
at which the last stitch of the former thread left the work incomplete. 

Each machine is usually worked by three young women and three 
or four girls, the latter being employed to thread the needles and pre- 
pare them for the machine, that a supply may be always on hand. 
One young woman — who is generally the most experienced, and acts 
as the "captain" of the machine — attends to the pantagraph, criti- 
cises the work, and directs the motions of the workers of the carriages, 
who push backward and forward the rows of needles. With an intelli- 
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gent "captain," quick and skilful workers, and rapid threaders, an ela- 
borate pattern, and a machine in good working order, I know nothing 
in manufactures more interesting than the embroidering machine. The 
pattern grows so rapidly under its action ; every stitch tells toward 
the final effect ; and the result is at once so satisfactory, that the opera- 
tion appears to be the realization of the thought of the workers direct 
from their minds, and with no more mechanism than is necessary to 
realize that thought. 

(To be Continued.) 



Heat-conducting Power of MetaU.* 

An elaborate paper, which cannot fail to be of utility to our indus- 
trial community, has been communicated to the Royal Society by Pro- 
fessor F. Crace-Calvert and Mr. Richard Johnson on the " Relative 
Power of Metals and Alloys to Conduct Heat." Before describing 
the process followed and examining the results obtained, it is necessary 
to state that they made a great number of experiments, with the hope 
of solving the important chemical question — are alloys simple mixtures 
of metals, or are they definite compounds ? With this view they operated 
on a large number of alloys and amalgams, convinced that if the chemi- 
cal nature of alloys and amalgams is still enveloped in darkness, it is be- 
cause they have been prepared with impure or commercial metals, and 
not made in equivalent quantities. Tho consequence has been that as 
metals have only a slight affinity to each other, and as the definite 
compounds which they have a tendency to form were mixed with an 
excess of one of the metals employed, the alloys produced have pre- 
sented properties which could lead to no information as to their na- 
ture. These difficulties have been increased by the fact that in many 
alloys, such as those of copper and tin, or copper and zinc, the metals 
have a tendency, when allowed to cool slowly, to form several crystal- 
lizable compounds differing in their composition in the various parts 
of the alloys, the less fusible being on the exterior and those more so 
in the interior of the mass. The impurities existing in commercial 
metals are often so largo as considerably to modify the property of 
their alloys ; for they found in their researches that if 1 per cent, of 
a metal bo added to 99 of another, it alters its conducting power most 
materially. To avoid these causes of error they composed their alloys 
of pure metals, and employed definite proportions. 

The apparatus used appears in every way calculated to give reliable 
results, and Messrs. Calvert and Johnson's remarks are certainly en- 
titled to be considered the most complete which have yet appeared on 
the subject. They provided a deal box (105 millims. in width, 105 
millims. in length, and 220 millims. iu height), with a cover, and 
painted white internally and externally. Inside this box are two vul- 
canized india rubber square vessels, the sides of which are 15 millims. 
thick. The larger vessel measures internally 52 millims. on the side, 
and 125 millims. deep, and is capable of containing 336 cub. cent, of 

• From the Load. Mining Journal, No. 1230. 
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water. The smaller vessel is 27 millims. on the side and 125 millims. 
deep, and has a capacity of 90 cuh. cent. These vessels are painted 
white, and surrounded with wadding ; and, still further, to prevent 
any radiation of heat, a deal board is placed between the two vessels. 
So little heat is radiated from the larger vessel when it contains 200 
cub. cent, of water at 90 deg. to the smaller vessel containing 50 cub. 
cent, at 16 deg., that in a quarter of an hour, the time required for 
their experiments, the water in the vessel did not rise one-tenth of a 
degree centigrade. Thereforo all sensible radiation and conduction 
was avoided, and the rise of temperature in this vessel during the ex- 
periment must have been entirely due to the heat conducted by the 
square bar of metal used. This bar is 6 centims. long and 1 centim. 
square, and is so arranged in the experiment that 1 cub. cent, is in 
the larger vessel ; 1 cub. cent, in the smaller vessel ; 3 cub. cent, aro 
covered by the sides of the boxes through which it passes ; and the 
last 1 cub. cent, is covered with a piece of vulcanized india rubber tub- 
ing, and the whole made secure from any leakage by lining the sides 
of the holes through which the bar passes with a varnish made of caout- 
chouc dissolved in benzoine. All being ready for the experiment, 50 
cub. cent, of water, at the temperature of the room, are poured into 
the smaller vessel, the boxes covered, and each provided with a very 
sensitive thermometer, and 200 cub. cent, of boiling water are poured 
into the larger vessel by means of a funnel ; the temperature of the 
liquid falls to 86 or 88 deg., but is again raised to 90 deg. by a small 
jet of steam generated in a flask, the water in which is kept boiling 
during the whole experiment. The conducting power of the metal 
being tested is noted with the greatest care. 

The relative conductibility (taking silver at 1000) of the several 
metals is — gold pure, 981 ; gold with 1 per cent, of silver, 840; cop- 
per rolled, 845 ; copper cast, 811 ; mercury, G77 ; aluminium, 065 ; 
zinc rolled, 641 ; zinc, cast vertically, 628 ; zinc, cast horizontally, 
608; cadmium, 577; malleable iron, 436 ; tin, 422; steel, 397; pla- 
tinum, 380 ; sodium, 3G5 ; cast iron, 359 ; lead, 287 ; antimony, cast 
horizontally, 215 ; antimony, cast vertically, 192 ; bismuth, 61. For 
mercury and sodium they employed a very thin sheet iron box, the in- 
ternal dimensions of which were exactly those of the .square metallic 
bars they usually employed, and of the conducting power calculated, 
but the figures are very near the truth. It will be seen on reference 
to the figures for rolled and cast copper that the molecular condition 
of metals has an influence on the conductibility, and the influence of 
crystallization is apparent from the difference of the results obtained 
from zinc cast vertically and cast horizontally. 



Glaze for Earthenware. 

M. Ilardsmuth proposes the following in place of the ordinary lead 
glaze : — Take boracic acid, 15 lbs. ; calcareous spar, 5 lbs. ; clay, 5 lbs. ; 
wood-charcoal, 1 tt>. Powder the mixture, and calcine to complete 
fusion ; allow it to cool ; powder again and apply it as the common lead 
glaze is applied. — Cosmos. 
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New Chemical Balance.* By Mr. J. B. Cooke, of Liverpool. 

The balance is an instrument of prime necessity to the exactitude of 
the results sought for in the operations of the chemist. But it is also 
a very expensive piece of apparatus, and its delicacy requires it to be 
guarded with the utmost care from the effects of damp, and the other 
vapors and fumes incidental to a laboratory. The following is the de- 
scription of an instrument which has been in constant use for more than 
a year, and which is at once sensitive, effective, inexpensive, and not 
liable to injury. It weighs quantities amounting to 2400 grains with 
an accuracy unmistakeably distinct to the ^th of a grain. 

Though freely exposed to an atmosphere which in twelve hours 
covers a polished iron surface with rust, and which is often loaded 
with fumes of hydrosulphuric and other acids, it is now as sensitive as 
on the day of its construction. 

The materials of which this balance is composed are to be found in 
every laboratory. Their first cost need not amount to 5s., and they 
can be put together by the chemist himself in the course of two or 
threo hours, so as to be in perfect working order. 

To those operators whose object is the attainment of accuracy with 
the smallest expenditure of means, it is hoped that a desideratum is 
here supplied, although some of the points usually considered essential 
to a good balance appear to be disregarded. 

The beam is formed of glass tube. A piece of barometer tubing of 
12 or 18 inches in length, or even the full length of a barometer tube, 
if economy of space is not important, may. be employed. Another 
glass tube of about 3 inches in length, and of diameter and thickness 
proportioned to the weight it is destined to bear, is attached to the 
beam tube at right angles, at about the middle point of each. Ex- 
actitude in any of these particulars is not essential. The attachment 
may be made by any convenient means, say by fine iron wire cov- 
ered afterwards with sealing-wax melted on to it. 

If a portable balance be desired, a suitable stand must, of course, 
be provided ; but if the instrument be intended to occupy a permanent 
position, it may be made to work upon an open shelf, and the present 
description applies to the latter circumstances. 

Two other glass tubes, of about two inches in length, are cemented 
longitudinally upon the surface of the shelf, parallel to and at a dis- 
tance of 1 J inches from each other. 

. They must be equal to each other in diameter, which must be greater 
than that of the beam tube, or thev must be raised equally to some 
small distance above the surface ot the shelf, so that when the trans- 
verse tube attached to the beam is placed across and upon them, the 
beam itself, lying between and parallel to them, shall be raised at its 
centre at least £-inch above the shelf. The three small tubes should 
be selected of good shape and polish. 

By this arrangement the beam, when in equilibrium, is supported 

•From th« Mechanics' Magazine, April, I860. 
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upon two points, which, owing to the roundness, smoothness, hardness, 
and chemical inertness of the material, approximate closely to mathe- 
matical points not liable to injury from oxidation or friction. Knife- 
edges working upon planes of whatever substance, are not theoretically 
so perfect in action as the above points of support, and it would be 
difficult with the finest art to make them practically more sensitive. 

A piece of sheet-copper is fastened on to the shelf under the beam 
near each of its ends. An edge of each piece of copper, running trans- 
versely to the shelf, is turned up at right angles to serve as a support 
at such a height that, when one end of the beam, loaded with its full 
weight, is resting upon one of them, the other end may be separated 
from its resting place by about 5 yh of an inch. If the under-surface 
of the beam be blackened about these places of support, the separation 




The weights, and substance to be weighed, are both applied at tho 
same end of the beam ; the other end being compensated by a constant 
counterpoise ; a peculiar form of scale pan is therefore required. It is 
convenient to have three tiers of pans hung in a pyramidal form at a 
suitable distance from each other by the same three silk strings. The 
largest and lowest is destined for the substance to be weighed. The 
middle one in size and position for the larger weights, and the smallest 
and uppermost pan contains the weights below 10 grs. This compound 
scale pan is suspended by a bent wire to a loop formed at one end of 
a short silk thread, which, passing vertically through a small hole in 
the shelf, and bisecting the end-section of the beam tube, is cemented 
with sealing wax on the upper surface of the tube. The thread should 
lie in a slight notch filed on the upper circumference of the end of the 
beam, and should hang freely from it, the lower circumference being 
ground away to prevent contact. The thread must also of courso be 
carefully protected against contact with the sides of the opening in 
the shelf. The better way is to make an opening of about one inch 
square through the wood, and afterwards to cover over the greater por- 
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tion by four slips of window-glass crossing each other, and leaving 
only a small hole in the centre for the thread. If this opening be 
large, the balance will be affected by currents of air which always occur 
upwards or downwards in such circumstances. The surface of the 
shelf between the centre of the beam and that end of it to which the 
pans are hung, is divided into 10 equal parts by ink lines ; and a pla- 
tinum rider weighing 7 ' 0 th grain is applied to this arm of the beam, 
and by traversing over each division marked on the shelf causes the 
variation of T } ro th of a grain, and dispenses with the use of weights 
smaller than ^th grain. 

The sensitiveness of a balance is proportional to the approximation 
to each other of the centres of suspension and of gravity. In the pre- 
sent ins: the centre of suspension is the central point of the mid- 
section of the small tube attached to the beam, and since the weights 
of the beam itself and of the scale pans and their contents, are referred 
to a point much below this, some provision is required by which the 
centre of gravity of the whole mass may be considerably raised, and 
its position nicely regulated. The provision required is found in the 
mode by which the compensation is applied at the end of the beam des- 
titute of scale pan. 

On the upper >i-le of the compensation-end of the beam is cemented 
horizontally with shell-lac, a table of window-glass of about 1 inch 
square surface. On this table again are cemented, by the same means, 
in vertical juxtaposition, two glass tubes; one about 3 inches high 
and | -inch in diameter, tho other 1 inch high and f -inch in diameter. 
A quantity of dry pure mercury is then poured into the tall tube until 
the beam, whose scale pan is loaded with about §rds the weight which 
it is destined to carry, is nearly in a state of equilibrium. If the tall 
tube be sufficiently high and narrow, it will then be found that the 
centre of gravity has risen above the centre of suspension, as will bo 
evidenced by the setting of the beam at either end indifferently accord- 
ing as it is placed. 

Mercury is now poured gradually into the shorter tube, and after 
each addition weights are added in the scale pans to produce equili- 
brium. By every such addition the centre of gravity will be propor- 
tionally lowered, and may be brought with tho utmost nicety within 
any assignable distance from the centre of suspension. 

The adjustment will suffice for the purpose of the balance, when 
t he transference of tho rider over one division of the shelf towards tho 
centre of the beam shall raise this end of the beam from its supports, 
and the replacing of the rider in its former position, shall restore the 
preponderance of tho weights, and when on frequent trial this is the 
invariable result. 

The balance is thus left with an extremely small amount of overpoise. 
The substance to bo weighed is placed in the lowest pan. Weights 
are removed from the upper pans, and ultimately the rider is moved 
over the arm towards the centre, to the point at which the beam is 
first caused permanently to resume its normal position. The Bum of 
the weights removed, together with the number of degrees passed over 
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by the rider reckoned as T J]jth8 of a grain, trill be the weight re- 
quired. 

The advantages claimed for this balance are, easy construction, 
cheapness, non-liability to injury from exposure or rough handling, 
the whole operation of weighing being confined to one end of the beam 
without lo9S of sensitiveness, and the separation of the large from the 
smaller weights. 

The engravings illustrate, in plan view and side elevation respect- 
ively, the new balance, a is the shelf ; b, the beam ; c c c, three small 
tubes ; d d, tubes for mercury ; sss, three scale pans ; g, glass plates 
to cover ; h, hole in shelf ; p, platinum rider ; t, small table ; and r r, 
copper rests. 

The method of mounting is not inferior in sensitiveness to that of 
the best constructed instruments, and the limits of its sensitiveness 
are far from being reached in the specimen abovo described. As an 
illustration of this assertion, the following rough experiment is ad- 
duced. The writer constructed a balance, of which the beam was a 
tube of thick glass 22 inches long, and 1 inch in external diameter, and 
weighing alone If lb. The scale pan was loaded with a weight of 1 lb. 
The compensation was then readily effected with mercury to such accu- 
racy that the translation of a platinum rider weighing ^gth gr. along the 
beam, over a space equal to -j^th of the length of the arm, sufficed to 
change the preponderance in favor of the one arm or the other, accord- 
ing to the direction of its transference. This roughly-formed balance, 
therefore, which, exclusive of the scale pan, did not occupy two hours 
in construction and preparation for use, was sensitive to a weight of 
•j^th of a grain, or to fga'ojujth part of the weight to be estimated, 
and about s^^ljo^oth part of the whole weight supported on the 
fulcrum. 



Supply of Coal* 

M. de Carnal, one of the greatest owners of coal mines in Prussia, 
in a statistical work on coal digging, states that the quantity of coal 
dug in 1857 amounted to 125,000,000 of tons, a mass which piled up 
6 ft. high, would cover a geographical square mile. The lands from 
which the coal is procured, may be estimated at 8000 square miles, 
and the mean depth of the beds of coal at about 31 feet. The mass 
of coal, then, known to exist would form a cube of 10 miles. If we 
compare this enormous bulk of coal with the quantity annually con- 
sumed, we may confidently affirm that there is enough to last for 
36,000 years. The calculation of 31 ft. for the mean depth of the 
beds is, perhaps, too low, for the coal fields of Liege extend to 55 ft., 
those of Staffordshire to 151 ft., and those of Ruhr to 134 ft. The 
coal dug in 1857 amounted in value to ^637,500,000 sterling, a sum 
far beyond that realized by the digging of the precious metals. In 
England some calculations have been made with regard to the yield 
of coal in our own country, according to which the coal fields of Great 

•From the London Mining Journal, Ko. 1236. 
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Britain yield 63,000,000 tons of coal per year. A better idea of the 
immense commerce of England could not be formed than by stating 
the fact that at Manchester and its environs a motive steam power 
equal to 1,200,000 horses is constantly maintained, to support which 
there are consumed 30,000 tons of coal per day, or 9,500,000 a year. 
In the manufacture of salt alone about 3000 tons are consumed per 
day, or 950,000 a year. The Transatlantic steamers from Liverpool 
and other ports consume 700,000 tons per year, and the manufacture 
of gas absorbs 10,000,000 tons per year. The export of coal from 
England reached, in 1858, 6,078,000 tons. It is estimated that Eng- 
land alone could furnish enough coal for the consumption of the whole 
of Europe for 4000 years. 



How Cheat Guns are Made.* 

In our last week's number something was said about the quality and 
character of iron requisite for producing sound heavy guns, and the 
experiments made at Woolwich during the last two years were referred 
to. This week we, propose to give further information on the impor- 
tant subject, and more especially in reference to the furnaces and 
other appliances connected with the Woolwich factories. A 68 fl>. gun, 
when finished, is 17 feet long, 28 inches in diameter at the breech, and 
weighs 95 cwt. As guns of this description, are cast vertically, and 
require a "dead head" of considerable magnitude in order to insure 
sufficient density, it may be imagined that the furnaces are matters of 
important consideration. In practice it was found advisable to use two 
furnaces in the melting of a sufficient quantity of iron for the produc- 
tion of one such gun as we have described. The Woolwich furnaces 
would each hold sufficient molten metal for the casting of one gun, but 
as it was not possible to charge with ten tons of pig iron at once, it 
was found better in every way to charge two furnaces with five tons, 
and melt simultaneously. The quality of the iron produced in this 
way was found to be superior to that resulting from one furnace, when 
a portion of the charge must have been melted first and the remainder 
afterwards. Repeated tests proved this fact to demonstration, and it 
is a practical point of much consequence. The Woolwich furnaces are 
partly constructed of Stourbridge fire-brick, but the beds are of a dif- 
ferent material. The throwing in of old " carronades," " dead heads," 
and " pigs," was found to chip off, or to crack and destroy the fire- 
bricks, and a substitute for these, in the construction of the furnace 
beds, had to be found. A cheaper substance, and one which admits of 
easy repair, is now used. It is composed of equal parts of glass-grind- 
ers sand and blackfoot sand. The former is the refuse from the Thames 
patent glass works, and contains a considerable admixture of fine par- 
ticles of glass, and the latter is obtained from the sand pits at Charl- 
ton. These are amalgamated, rammed hard upon the foundation of 
the furnace, and, after the application of heat, form a vitrified surface, 
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impervious to liquid iron. The sand furnace bed is, in point of effi- 
ciency and economy, immeasurably superior to that of fire-brick, and 
we strongly recommend it. With respect to the dimensions of the fur- 
naces, it may be stated that they are about 22 ft. long, from centre 
of fire-grate to centre of chimney; 5 ft. 2 in. wide; and 2 ft. 6 in. in 
height from bed to crown. The fire-grate is 5 ft. 2 in. square, and open 
for the admission of air at the end of the furnace, and the chimney is 
60 ft. in height and 2 ft. 6 in. square. The furnaces are always heated 
before receiving their charges, and when the latter are sufficiently 
fluid and hot, the molten streams from two furnaces, as we have stated, 
are made to flow through separate channels into one reservoir. Hero 
they mingle and blend for a little time in one harmonious whole, so as 
to equalize any difference of temperature which may have existed prior 
to their being tapped. Metal is now ladled in small quantities from 
the reservoir for the purpose of casting testing bars, and a sluice door 
being opened the molten ocean courses its way down river-like into 
the centre of the gun mould, which is placed vertically, and muzzle 
upwards to receive it. Scoria and other impurities float upwards as 
the metal rises, and great precautions are taken to prevent their flow- 
ing with the iron into the u trunnions," which they would weaken, and 
thus render the whole casting useless. When the metal reaches to 
within a few inches of the guide shute, the flood-gates through .which 
it flowed are shut for a minute until the shute is removed, and then 
again opened for the complete filling of the mould. In cooling there 
is a great subsidence of the metal, especially in the centre, but the 
hollowness thus produced is in the dead head entirely, and by no means 
deteriorates the gun. Everything is suffered to remain in statu quo for 
about three days and nights after the pouring operation. The mould 
is then opened, and the casting, usually perfect, is prepared by lathe 
and boring mill for proving, and mayhap for battle. Such is some ac- 
count of the gestation and birth of a great gun, and which, in these 
non-piping times of war, may be acceptable to the public generally, 
and certainly must be to the scientific reader. 



i 

Boncllis Electric Loom.* 

At the meeting of the 7th ult. of the Acad6mie des Sciences, M. de 
Senazcourt informed the members that M. Froment has completed im- 
portant improvements in the electric loom invented by Chevalier Bo- 
nelli, director of the Sardinian telegraph, which figured at the Paris 
Exhibition of 1855, and a commission was named to examine it and 
make a report to the Academy. M. Chevreuil stated that he had been 
to see it at work, accompanied by the President of the Chamber of 
Commerce and other gentlemen, and had been astonished at the results 
obtained. The invention consists chiefly in replacing the Jacquard 
cards by a thin sheet of tin on which the design to be reproduced on 
the fabric is figured with varnish or isolating ink. The beat up of the 

•From tho Lond. Mechanics' Magazine, April, I860. 
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batten brings a metallic comb, formed of small separate teeth, into 
contact with the design, when some of the teeth touch the varnish of 
the design, and others touch the metal ; and thoso teeth in contact 
with the metal alone give passage to the electric fluid supplied by a 
Bunsen pile, and convey it to the small electro-magnets with which 
they are connected by means of a thin copper wire. These electro- 
magnets act upon an equal number of small iron rods to keep them 
out of the way of the wires of the Jacquard, while those teeth which come 
in contact with the varnish of the pattern are allowed to project against 
the wires of the Jacquard, to act upon them in the same manner as 
the cards now used. As a proof of the ease with which new patterns 
can be applied, when the Emperor- and Empress were lately visiting 
the Ateliers to inspect the loom, M. Froment, without interrupting 
the work, replaced the design in course of execution by a band of tin, 
on which he had written the words Napoleon III., which were seen to 
follow on the fabric, the flowers composing the first design. 



The Oyster Manufacture.* t 

Although oysters are not exactly spun and woven like cotton, or 
smelted and rolled like iron, their artificial production has advanced 
so far as to put the process pretty much in the light of a manufacture. 
The sowing and breeding of oysters has long been an important branch 
of our industry ; and now the French government has set steadily to 
work with the matter, on a grand scale, on the coast of France. The 
place chosen for the experiments in question, is a part of the Bay of 
♦St. Brieuc, a spot naturally well situated, and which, for an extent 
of 12,000 hectares (2£ acres each,) is very favorable for the breeding 
of oysters, the bottom being shelly sand, slightly mixed with clay or 
mud. The tide, which there runs from N. W. to S. W., and from S. W. 
to N. W., at the rate of about three miles an hour, keeps the water 
constantly renewed, and carries off all unhealthy deposits, and con- 
tracts, by breaking against the rocks on the shore, the necessary vivify- 
ing properties. The immersion of the breeding oysters was commenced 
in March and concluded about the end of April, during which time 
about 3,000,000 of oysters, taken some from the sea and others from the 
banks at Cancale and Treguler, were distributed in ten longitudinal 
beds in different parts of the bay, forming together a superficies of 1000 
hectares. The position for these banks had been traced out beforehand 
on a chart, and floating flags were placed to direct the movement of 
the vessels engaged in the operation. In order that the immersion of 
the oysters should be made with perfect regularity, and that the female 
oysters should not be injured by lying too thickly one over the other, 
two steamers, towing boats laden with oysters, proceeded from one 
end of the bank marked out to the other, letting down the oysters as 
they went, and then, when reaching the other end, turning round and 
retracing their way, thus distributing the fish with as much regularity 

* From the Lond. Practical Mechanic'* Journal, May, 1859. 
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as a plough could turn up a furrow in a field. After having laid down 
the oysters in conditions most favorable for their multiplication, it was 
necessary to organize around and over them prompt means for collect- 
ing the spawn, and constraining it to fix itself on the spot. One of 
the plans adopted to accomplish this object was to cover the bottom 
of the new bed with old oyster shells, so that not a single embryo 
could fall without finding a solid body to fix itself to. The second 
plan, as already stated in a former report, was to place long lines of 
boughs of trees, arranged like fascines, from one extremity of each 
bed to the other. These fascines were ballasted by a weight placed at 
the bottom, and tho tops of them when fixed in their position, stood 
about eighteen or twenty inches above the bed of oysters, and thus 
prevented any of the spawn from being carried away by the current. 
These fascines were placed by men with diving dresses. As the cords 
with which the fascines were at first fastened would soon wear out, 
the report states that they may hereafter be replaced by small chains 
of galvanized iron, manufactured for tho purpose in the arsenals of 
the State. The most exact indications have been made on the chart 
of the bay, so that the fascines may be taken up as regularly, in or- 
der that the oysters attached to them may be collected, as a farmer 
could pick the fruit from his trees. The report then goes on to say 
that, although six months have scarcely elapsed since the operations 
were performed, the result has exceeded the most sanguine expecta- 
tions. The banks of Cancale and of Granville, in their most prosper- 
ous days, never showed such an amount of production. Tho fascines 
have on their branches such clumps of oysters that they resemble trees 
in an orchard, the boughs of which are in the spring hidden by tho 
exuberance of tho blossoms. They may be called real petrefactions. 
One of those fascines, which had been brought to Paris in order that 
his Majesty might judge of tho effect of the plan, had young oysters 
on it to the number of 20,000. They arc already more than an inch 
in diameter, and they only occupied in the water the space which 
would be covered by a sheaf of corn in a field. These oystors, when 
they have arrived at perfection, will be worth at the current price, at 
least £16. The bay of St. Brieuc will consequently beeomo a really 
rich treasury, if other beds similar to those already formed be laid 
down there. 



How the Earth is Peopled.* 

The Director of the Statistical Bureau of Berlin furnishes the fol- 
lowing curious statement: — "The population of the whole earth is 
estimated to be 1,288,000,000, viz :— Europe, 272,000,000; Asia, 
755,000,000; Africa, 200,000,000; America, 59,000,000; and Austra- 
lia, 2,000,000. The population of Europe is thus subdivided: — Russia 
contains 62,000,000; the Austrian States, 36,398,620; France, 36,- 
039,364; Great Britain and Ireland, 27,488,853; Prussia, 17,089,407; 
Turkey, 18,740,000; Spain 15,518,000; the Two Sicilies, 8,616,922; 

• From tho Load. Practical Mecbank'a Journal, May, 1869. 
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Sweden and Norway, 5,072,820 ; Sardinia, 4,976,034 ; Belgium, 4,607,- 
066 ; Bavaria, 4,547,239 ; the Netherlands, 3,487,617 ; Portugal, 
3,471,199; the Papal States, 3,100,000; Switzerland, 2,494,500; 
Denmark, 2,468,648. In Asia, the Chinese Empire contains 400,000,- 
000; the East Indies, 171,000,000; the Indian Archipelago, 80,000,000 ; 
Japan, 35,000,000; Hindostan and Asiatic Turkey, each 15,000,000. 
In America, the United States are computed to contain 23,191,876 ; 
Brazil, 7,677,800 ; Mexico, 7,661,520. In the several nations of the 
earth there are 335,000,000 of Christians (of whom 170,000,000 are 
Papists, 89,000,000 Protestants, and 76,000,000 followers of the Greek 
Church). The number of Jews amounts to 5,000,000; of these 2,890,750 
aro in Europe, viz: — 1,250,000 in European Russia, 853,304 in Aus- 
tria, 234,248 in Prussia, 192,176 in other parts of Germany, 62,470 
in the Netherlands, 33,<»f>3 in Italy, 73,995 in France, 36,000 in Great 
Britain, and 70,000 in Turkey. The followers of various Asiatic re- 
ligions are estimated at 600,000,000, Mahomedans at 160,000,000, 
and "Heathens" (the Gentiles proper), at 200,000,000. 



On the Practical Bearing of the Theory of Electricity in Submarine 
Telegraphy, the Electrical Difficulties in Long Circuits, and the 
Conditions requisite in a Cable to insure rapid and certain commu- 
nication.* By S. Alfred Varley, Assoc. Inst. C. E. 

(Continued from page 138.J 

There are only two ways of reducing induction, the one is to in- 
crease the thickness of the insulating material, and so render the con- 
ditions less favorable for its development, and thus approach the con- 
ditions of a suspended circuit, where the induction having to take 
place through a considerable space of air — a dielectric of very low 
specific inductivo capacity — there is but little accumulation of statical 
charge, and consequently the impetus is almost entirely directed for- 
ward, and scarcely diverted laterally to any appreciable extent. 

In gutta percha covered wires, when the insulating material is in- 
creased in size, it has been shown that the full effect of the increased 
thickness is not obtained, owing to the outer surface increasing at the 
game time. 

There is also another quality possessed by resinous substances, and 
probably by gutta percha, worthy of consideration. It is the property 
of absorbing a charge in the mass of the substance, instead of its being 
confined entirely to the surface ; the tendency of this will be to still 
further reduce the advantage of an increased thickness of insulating 
material. 

A reference to first principles will make this clearer. 

All bodies insulate to a certain extent, and the only difference be- 
tween a so-called conductor and insulator that would appear to exist, 
is a difference of degree, and if a charged body is brought into the 
neighborhood of an insulated conductor, induction will take place 

• Tram the Jour, of the Society of Arte, No. 332. 
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through it in tho same way as through a dielectric, but owing to the 
particles of conducting substances possessing the property of readily 
communicating their forces one to another, the inductive force devel- 
oped at the further extremity will, within certain limits, be scarcely 
affected by the length of the conductor through which induction is 
taking place. 

The absorption of a charge within the substance of tho dielectric 
is an approach to this condition, but its practical moment when gutta 
percha is the insulating substance has to be determined by experi- 
ment. 

Lessening the induction by reducing the resistance has next to be 
considered. 

The first thing obviously will be to obtain a metal of the highest 
specific conducting power, for could the sectional area be diminished 
without increasing the resistance, the induction would be reduced pro- 
portionately to the decrease in the surface. The next will be to increase 
the sectional area of the conductor, and although this involves increased 
surface, yet there will be a gain ; for when the diameter of a wire is 
enlarged, the surface over which the amount of induction extends does 
not increase in the same ratio as the sectional area which determines 
tho resistance opposed by a conductor. To make this clearer, let four 
cables arranged side by side be employed as one conductor. 

Such an arrangement will possess four times the sectional area, and 
oppose only one-fourth the resistance; in other words, the same ten- 
sion of current will force through four times the dynamic quantity of 
electricity that would be generated through the single cable when used 
alone. Signals would not, however, be transmitted more rapidly 
through the four cables than through the one, for although the conduct- 
ing power has been increased four times, the surface has been quad- 
rupled also, which will exactly counterbalance the lessened resistance ; 
but merge the four into one, the external inductive surface will then 
be halved, whilst the sectional area will remain the same as before, 
and there will be only half the induction manifested. 

It therefore follows when a wire is enlarged, that as the sectional 
area increases as the square, whilst the surface increases only in regu- 
lar proportionals, the relative balance of forces in favor of rapidity of 
conduction will, in a submarine conductor of a given size, be twice the 
amount of that in a wire of half the diameter. 

I would now attempt an explanation of how it happened that an 
actual retardation was observed in some of the experiments with the 
Atlantic cable when a conductor of enlarged sectional area was em- 
ployed; and on this head I would again quote from my remarks on a 
former occasion: — 

" In the experiments to ascertain whether any advantage would 
result from the use of an increased sectional area of metallic conduc- 
tor, recourse was had to joining the cables side by side, the increased 
inductive surface with such an arrangement involved having possibly 
been overlooked. This will account not only for an increased speed 
not having been obtained, but for an actual retardation having been 
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noticed. Electro-magnetic induction coils do not create electricity, they 
simply offer a ready means of converting electricity of a low tension and 
considerable dynamic quantity into electricity of very high tension and 
small dynamic quantity. The quantity evolved by them is always smaller 
in proportion as the intensity is greater. Both cannot readily be ob- 
tained together, and if a very high intensity is required, the quantity 
must be sacrificed, unless the size of the apparatus is immensely in- 
creased. This difficulty has evidently been appreciated, as tho induc- 
tion coils used by the Atlantic Telegraph Company are of large size 
and great length, so as to obtain high tension with an appreciable 
dynamic quantity. Nevertheless, there is little doubt but that the 
quantity evolved even by these machines, when compared with that 
generated from voltaic batteries, is small. This being the case, on 
giving the current a larger number of channels to rush into, there ia 
not enough electricity to fill tho wires, consequently the tension of the 
current will be very much lowered. The effect of this will be that a 
longer time will elapse before tho tension of the wire will be raisod 
sufficiently high at the further extremity to render itself apparent on 
the instrument. To obtain, under such conditions, the same speed 
with four cables as would be obtained with one alone, it would bo ne- 
cessary to employ four of these induction coils, ranged side by side, 
and worked with four times the battery surface, so as to generate four 
times tho dynamic quantity of electricity. When qualified with these 
conditions, under which, no doubt, the experiments were tried, tho 
reasoning contained in the Atlantic Telegraph Company's pamphlet, 
given in an earlier portion of this paper, is correct. It is precisely a case 
of having four Leydcn arrangements to charge instead of one. A tele- 
graph cable is, in fact, a Leyden arrangement, which has to be charged to 
a certain degree of saturation, before signals arc obtained. The degree 
to which it has to be charged, statically, depends upon the extent of 
inductive surface compared to the conductibility of the metallic core. 
In a circuit where the conductibility of the metallic core is very great, 
compared with the inductive surface of the insulating material, no high 
degree of statical charge can take place, and signals will pass quickly. 
The opposite effect will bo noticed in a circuit where the inductive 
surface is very large compared with the conductibility of the metallic 
core. The wire will then have to be statically charged -very highly, 
before a perceptiblo current will flow from the further extremity, and 
signals will be obtained proportionately more slowly."* 

The reason why signals are found to pass when magneto-electric 
induced currents are employed in place of voltaic ones arises, I believe, 
not from any specific difference between them, but simply from tho 
tension of the induced currents being very much greater than any vol- 
taic ones which have been employed. 

On this head I will say nothing further here, but would refer those 
who may take an interest in it to my paper of a former occasion, where 
I have fully entered into this subject, and also attempted an explana- 
tion of how it has happened that in the experiments with voltaic 

♦Fide, »Th« Atlantic Telrgraph." 
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currents, of varying intensities, no difference of speed has as yet been 
observed. 

The amount of retardation which will be experienced in submarine 
circuits possessing conductors of varying resistance, and insulated with 
different thicknesses of insulating material, it appears to me can, com- 
paratively speaking, be readily determined by actual experiment. 

I have for a long time been engaged in designing an apparatus for 
this purpose, and at the time I arranged to give this paper, I fully ex- 
pected to have had the apparatus completed by this time, and to have 
been able to have laid it before you on this occasion ; and, though I 
regret not being able to do this, yet I feel I have sufficiently advanced 
to warrant my explaining the principles of its construction. 

The principles upon which it is based are : that a body which offers 
the same resistance as another, without reference to its substance or 
length, may, as far as conducting power is concerned, be< considered 
electrically the same. If we make use of a substance or metal of any 
inferior specific conducting capacity to that of the metal employed in 
submarine circuits, and also of greatly diminished sectional area, the 
same resistance as that offered by the very longest circuits can be ob- 
tained in a very small compass ; and such an arrangement will, as far 
as simple conducting power is concerned, fairly represent a long sub- 
marine circuit. 

The induction which manifests itself in submarine circuits can also 
be obtained if the conditions for its development are as favorable as 
they are in submarine conductors. 

The apparatus consists 1st, of a series of resistances, the values of 
which are known* 

2d, Of a series of induction plates, the values of which, when com- 
pared with a given surface of gutta percha coated wire, are also known. 

3d, A mechanical arrangement to accurately measure minute pe- 
riods of time. 

By a combination of these resistances and the induction plates, a 
conductor, which will fairly represent a submarine circuit, will be 
obtained. 

The resistance can be diminished or increased, and the inductive 
surface can be doubled or halved at pleasure, and thus circuits with 
conductors of varying lengths and sectional area, and different thick- 
nesses of insulating material, be imitated, and the law which governs 
the retardation in the transmission of telegraphic signals determined 
by direct experiment. 

It may be argued that as the inductive surface in a telegraphic cir- 
cuit is uniformly spread throughout, a series of induction plates will 
not present the same conditions, but it is evident that they may be 
divided throughout also, and although they will not then precisely 
represent what is actually the case, the result will approximate very 
closely to those obtained from a submarine conductor. 

Perhaps it would have been prudent not to have called attention to 
an apparatus before its completion. I have done so, however, because 
I have felt it was due from me to endeavor, at least, to point out how 
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some of the important problems involved in submarine telegraphic 
communications between distant stations may be resolved. ' 

The chief deductions from what has been brought forward in this 
paper are : — 

1st, That the metallic core of a submarine cable should be composed 
of a conductor of the highest specific conducting capacity. 

2d, That a decrease in the retardation which is caused by the in- 
duction that takes place in submarine circuits, can only be obtained 
by increasing the thickness of the insulating material, or by using a 
wire of larger dimensions ; but that it will be better to do this by en- 
larging the sectional area of the conductor as much as is practicable. 

In designing a cable there are many considerations besides those of 
its simple electrical qualifications which have to be entertained. The 
object to be obtained is the best result with the most economical invest- 
ment of money. Arc the proportions which were adopted in the At- 
lantic cable the best to ensure this ? 

The weight of the conducting coil in this cable is about 93 lbs. to 
the mile, the value of which, speaking roughly, would, I suppose, be 
about as many shillings. When served with gutta percha its value was 
raised to X40 per mile. The iron sheathing and getting the cable on 
board brought its value up to <£100 per mile. The expenditure, how- 
ever, did not cease here ; there were the hire of ships, salaries of staff, 
&c, &c. In this cable, therefore, only four per cent, at the outside 
was invested in the conductor upon which the transmission of the mes- 
sages depended. 

If the views which I have brought forward are correct, a conductor 
of double the diameter would only possess half the amount of retard- 
ing force of one of half the size. Such a conductor, at the very out- 
side, would not cost more than £19 per mile, and the increased ex- 
penditure, in serving such a conductor with gutta percha, and giving 
it an iron sheathing, would not, comparatively speaking, be very large; 
the expenses of the staff and the hire of ships would be about the same 
in both cases : the latter would be, perhaps, increased slightly, but not 
to any material amount. 

There are a great many other points which should be entertained 
in such a paper as this, but the paper has already run out to such a 
length that I will not trespass any further on your patience; and in 
conclusion I would only add, that if the ventilation of the subject, 
through the medium oi this communication, should tend in any way 
to the progress of Electric Telegraphy, the object of its author will 
have been obtained.* 

DUcmiion. — The Chairman, in inviting the electricians present to 
take part in the discussion, would call their attention to the generally 
scientific character of the paper, although there was a passage towards 
the close of it which opened up a practical question of great import- 

*Se« exoerpt minutes of Proceeding* of the Institution of Civil Engineers, Vol. tv\ n Session 18A6-'&7. 

8ee " The Atlantic TelcKraph. A History of Preliminary Experimental JProceedlngs, 4c, published by 
order of the Directors of the Company," pages 20, 23, 25, 26, and 40. 

8*e al*o tiie Enginttr of December and January, 1868-6P. "Adlncuwlon on the Induction in Submarine 
Circuit*, by X. Y. 2., 0. Blair, M. A, Telegraphic Engineer, and J. Tatlook. 
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ance. Even if this had not been so, he thought in a society like this, 
■where they dealt generally with the practical application of scientific 
principles, he would have been justified in inviting gentlemen to enter 
moro particularly into the practical application of the theory which 
had been so ably brought before them. He would call their attention 
especially to one view -which had been expressed very clearly with 
regard to the difference which existed between the Leyden jar and a 
long line of insulated wire with a distant termination connected with 
the earth. Mr. Varlcy had put before them what insulation practically 
was in such a case. It was not the separation of a body in an electri- 
cal state entirely from all surrounding substances, but the amount of 
resistance offered by the long wire before it terminated in the earth. 
This distinction had been brought before them in a very lucid manner, 
and he thought they were much indebted to Mr. Yarley for having 
done so. He hoped gentlemen present would give their ideas as to the 
proportion of metallic conductor that should be used in long lengths 
of submarine cables, such as that between this country and America; 
also, as to the mode in which the conducting medium should be con- 
structed — whether of a single or a compound wire. This, however, 
was not the whole question ; they had to consider not only the thick- 
ness of the wire and insulator, hut also whether the insulating sub- 
stance — gutta percha — was the best that could be adopted for the 
purpose, and whether before the next great experiment was tried with 
an Atlantic cable, they could not obtain further light with respect to 
the insulating medium that was best adapted to a length of cable of 
that description, both as to cheapness and the power of resisting the 
pressure of the water, although he thought cheapness in that part of 
the conductor was a matter of minor importance. It appeared that 
the conductor itself was only 4 per cent, of the whole cost of the last 
great experiment to America. The additional cost of the conducting 
medium, even to the extent of 8 or 10 per cent., was not to be con- 
sidered for a moment, but the point was, whether by increasing the 
dimensions of the conducting medium, they did not at the same time 
increase the amount of induction. He should be glad to hear the views 
of Mr. Walker on this subject, as that gentleman's experience would 
be most valuable. 

Mr. C. V. Walker had attended to listen and learn, rather than 
obtrude his own views upon the meeting, but, being called upon, he 
would offer a few observations. The difference which Mr. Varley 
remarked between the Leyden jar and a submarine cable, was that which 
was generally recognised ; it was simply a difference of degree as to 
the relative states of the inner and outer coating. The cable did prac- 
tically possess all the distinctive character of the Leyden jar, notwith- 
standing that the inner and outer coatings were connected, as the ex- 
periments made with the Atlantic cable illustrated. The experiments 
worked out in the early part of the paper to determine the law of in- 
duction, would be found very clearly laid down by Sir William Snow 
Harris in the little book published by Weale. He had shown that the 
law ok induction was inversely as the distance, and directly as the 
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surface. The next clause of the paper referred to "intensity.'* This 
term had led to much confusion; moreover he thought in the present 
state of electrical science the conditions regarding conduction were far 
more completely expressed by the formula of Professor Ohm, than by 
Mr. Yarley's diagrams. Another question in connexion with subma- 
rine cables was the size of the conducting wires. This was a very im- 
portant one, and he was quite sure they would think he was possessed 
of very little modesty if he ventured to give judgment upon a matter 
which, in his opinion, was so entirely a question of experiment that he 
only wondered the great cable was laid down before this important 
point had been satisfactorily investigated, so as to put the matter be- 
yond the possibility of question, whether that conducting strand of 
seven wires was too large or too small. An opportunity occurred to 
him to try some experiments with seven or eight distinct miles of in- 
sulated wires of different sizes and different thicknesses of gutta percha 
insulation. The wires were in lengths of about one mile each, and the 
results of those experiments were decidedly in favor of a small wire as 
the conducting medium. There were many points in connexion with 
small wires worthy of consideration, one of which was cheapness, be- 
cause, although the per centage of saving upon a mile of wire was 
small, -yet the saving would be very great in a cable to extend aoross 
the Atlantic. The smaller the wire was the greater the insulating 
power obtained from the same amount of gutta percha. The alleged 
advantage of the smaller wire was, that there was a greater resistance 
in the circuit : but, in the pamphlet published by the Atlantic Tele- 
graph Company, the experiments made by Mr. Reid were described, 
from which it appeared that he sent a signal through 1000 miles of 
cable with a battery of two plates only, excited by his tongue, so that 
the resistance to be overcome by that small battery could not have 
been great. Another point was the return wire, and upon that he con- 
sidered the whole question of the Atlantic cable turned. What helped 
them on the one hand hindered them on the other. The effects of the 
magnetic disturbances of the earth would be obviated by a return wire. 
If two lines of cable were laid down, and the current passed to New- 
foundland by one wire and returned by the other, this inconvenience 
would be got rid of, but they would have the other inconveniences 
which Mr. Varley had laid before them. If the two wires formed por- 
tions of the same cable they would cause a greater amount of retarda- 
tion, because one wire would polarize the other. But if two wires were 
used in the same cable in a somewhat different fashion, namely, if one 
was laid as the centre wire, and the other carried spirally round it, 
and the current divided between the two wires, the polarization would 
be very much reduced, if not entirely annihilated. Those two wires, 
however, would act externally upon the outer coating, which would 
render the advantage nugatory. In his opinion the next Atlantic 
cable would not be coated with an iron jacket, as the former one had 
been ; but a coating of hemp and other non-conducting materials would 
be employed. It might be interesting to the meeting to know the time 
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it actually took to send signals through the Atlantic cable. By White- 
house's induction coil it took 1} seconds, whilst the battery current 
was 6 seconds in its passage through, at least as far as he recollected. 

Professor Tyndall said that the paper displayed a considerable 
amount of research, and an extensive acquaintance with the ordinari- 
ly accepted laws of electricity, as well as with the phenomena of re- 
tardation and induction. He would express the feeling that beset him, 
as he heard the paper read ; and he spoke with all frankness and all 
respect to Mr. Varley and those who, like him, were engaged in these 
researches, when he said that knowledge such as had been displayed 
in this paper, ought to be somewhat like the manure that was applied 
to agricultural purposes: it ought to be put under ground, and new 
fruits ought to sprout from it. He had been looking intently for the 
results of this knowledge which had been brought before them ; some of 
it was interesting, but for the most part, it did not deal with facts, but 
rather with conjecture, more or less ingenious. The whole subject in- 
volved a complicated problem. There was not a shadow of doubt that 
each element of it could, by proper experiment, be separated from 
the rest, and its due influence described with certainty; and this 
was what ought to be done, instead of speculating upon the laws of 
electricity. He thought those speculations ought to be the private 
property of the man who worked the subject ; they ought to guide him 
in his searches after facts; and if he produced the facts, he could then 
show the connection there was between the facts and the first princi- 
ples of the science. He would refer more particularly to what he 
should himself like to see done. He had heard remarks about thick- 
ening the wire and the surrounding insulation. He would aek had 
any particular experiments been made to ascertain the law off or the 
benefit to be derived from, thickening the wire ? Had experiments 
been made to determine the law by which retardation was diminished, 
when the thickness of the gutta percha coating was increased ? They 
could take the absolute wires that were to be used, and cover them 
with gutta percha and india rubber, and compare them, and they could 
tell with certainty which was the best insulator. They could tell the 
influence of the thickness of the wire, and the thickness of the insu- 
lator; and he thought their knowledge of the principles of electricity 
ought to be the guiding light to carry their minds to the determina- 
tion of these cardinal points. 

(To be Continued.) 



Artificial Wood. 

In one of his last lectures at the "Conservatoire des Arts et Metiers, " 
M. Payen called the attention of his hearers to the process of making 
a kind of ebony or artificial wood, very hard, very heavy, and capable 
of receiving a very high polish and a brilliant varnish. M. Ladry, the 
inventor of this process, takes very fine saw-dust, mixes it with blood 
from the slaughter-houses, and Bubmits the resulting paste to a very 
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heavy pressure obtained by the hydraulic press. If the paste has been . 
enclosed in moulds it will take the form of the mould, and resembles 
pieces of ebony carved by a skilful hand. 

Another curious application of this paste consists in the formation 
of brushes ; the bristles are arranged in the paste while yet soft ; the 
paste is covered by a plate pierced with holes, through which the bris- 
tles pass ; the pressure is then applied, and brushes are obtained, made 
of a single piece, cheaper and more lasting than the usual kind. This 
artificial wood of M. Ladry is much heavier than common woods. — 
Cosmos. • . 



Alloy of Steel* 

Experiments have been made at Vienna, Dresden, and other places, 
in the use of tungsten or wolfram in the alloying of steel, and some 
extraordinary results are stated to have been achieved. It is said that 
steel alloyed with 20 per cent, of tungsten produces a mixture, which, 
while it retains all the general qualities of steel, is so excessively hard 
that tools made of it will cut, without difficulty, the hardest cast steel. 
Large quantities of the new alloyed metal are said to be in prepara- 
tion, and a company is about to be formed to work the discovery. 



Uniform Musical Diapason. t 

Very considerable inconvenience has long been felt in the musical 
world in consequence of the want of a uniform standard by which the 
pitch of musical instruments, whether used individually or in concert, 
might be regulated. The tendency in all the most celebrated orches- 
tras to an increased elevation of pitch has been attended by evils which 
affect the interests of music in no small degree. Composers, instru- 
ment-makers, and artists are alike sufferers from this cause, and the 
great difference existing between the pitches (or diapasons, as they are 
called,) of various countries, or of various musical establishments, is 
frequently a fertile source of embarrassment in musical transactions. 
With a view to remedy this acknowledged and growing evil, the French 
government some time ago appointed a commission of distinguished 
men to discuss and collect information upon the whole question ; and 
the result of their labors has lately appeared in the Moniteur, in the 
shape of a very elaborate and interesting report.! 

The commission consisted of fourteen members, all of them eminent 
in the world of music or science, as the following enumeration of their 
names will show : — Pelletier (Secretary-General in the Ministry of 
State, President), Halevy, Auber, Berlioz, Despretz (Professor of 
Physics at the Faculty of Scicnec), Camille Doucet (Ministerial Head 
of the Theatrical Department), Lissajous (Professor of Physics at the 

* From the Lond. Mechanics' Mag., April, 1860. f From the Loud. Joar. of the Boa of ArU, No- 339. 

% Rapport pr&ento a son Excellence le Ministrc d'Etat par la Commission charges 
d'etabhr en France un Diapason Musical Uniforme. 
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■ Lycee St. Louis, and Member of the Council of the Society for the 
Encouragement of Works of National Industry), General Mellinet 
(Superintendent of the Bands of the Army), Meyerbeer, Monnais (Im- 
perial Commissary at the Lyrical Theatre, and at the Conservatoire), 
Rossini, and Ambroise Thomas. Any opinions emanating from a body 
of men so well qualified to judge upon a subject of this nature, must 
necessarily be worthy of attention ; and we think, therefore, that a 
short summary of their report may not be uninteresting to the musical 
portion of our readers. 

The report commences by stating that it is an undoubted fact that 
the diapason or pitch, has been steadily rising for at least a hundred 
years, and that it is now quite a whole tone higher than it was in the 
middle of the last century. As a proof of this, we have the internal 
evidence of the scores of Gluck, Monsigny, Gretry, and others, be- 
sides the more certain testimony of the organs of the time. Rousseau 
(Dictionnaire de la Muxique, article Ton,) states that the pitch of the 
opera in his time was lower than that of the chapel, and consequently 
more than a tone lower than that of the opera of the present day. 
The first question, then, that naturally presents itself for considera- 
tion is, what were the causes which have led to this result ? Vocalists 
cannot fairly be charged with any participation in producing this 
change. They screamed, it seems, even in those days, without the 
facilities afforded them by the operas of Signor Verdi. Besides, it is 
manifestly never for the interest of the singer that the diapason should 
be forced up — a circumstance which can only tend to increase his fa- 
tigue and make inroads upon his voice. The interests, too, of com- 
posers arc, for many reasons, opposed to an undue elevation of the 
pitch. They have, moreover, but little power of influencing an orches- 
tra in this respect. The composer does not fix the diapason — he sub- 
mits to it. It is, then, Bays the report, to the instrumentalists and the 
instrument-makers that this result must be attributed. They are the 
persons who have evidently a joint interest in raising the diapason of 
the orchestra. Up to a certain point, the more elevated the pitch the 
greater the brilliancy and sonority of an instrument. 

The numerous inventions and improvements which have been effected 
in wind instruments have more than anything induced the unnatural 
height which the diapason has now reached. A direct confirmation of 
this is afforded in a particular instance by a letter addressed to the 
commission by M. Kittl, the director of the conservatory at Prague, 
who states that the Emperor Alexander I., upon becoming proprietor 
of an Austrian regiment, ordered new instruments to be made for the 
band. The manufacturer, in order to increase the brilliancy of tone, 
raised the pitch considerably. This having produced the desired effect, 
the example was followed by other military bands, who all raised their 
diapason. 

With the view of obtaining as much valuable information as possible 
upon the subject, which is one of universal interest to musical art, the 
commission wrote to all the most celebrated musical centres in Eng- 
land, Belgium, Holland, Italy, and America. Almost all the answers 
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which they received agree in their estimation of the importance of the 
subject, and in deprecating the undue height of the diapasons now in 
use. Some of these communications, coming as they do from com- 
posers and conductors of the first eminence, are very interesting. It 
would, however, occupy more space than we can afford, to attempt any 
thing more than a very brief mention of one or two of the most strik- 
ing. Reissiger writes from Dresden that he hopes all Europe will 
warmly applaud the establishment of the commission. The great ele- 
vation of the pitch, in his opinion, destroys the effect and effaces the 
character of ancient music — of the master-pieces of Mozart, Gluck, 
and Beethoven. Ferdinand David, Franz Abt, and Lachner, express 
with equal decision their approval of the step which the French gov- 
ernment has taken, llerr Wieprecht, the director of the military music 
of Prussia, and Dr. Furke, each forwarded able papers upon the sub- 
ject, and manifested a lively sympathy with the objects which the com- 
mission had in view. From several quarters tuning forks, to the number 
of twenty-five, were received. Of these Messrs. Broadwood sent three, 
which afford a striking example of the necessity which exists in our 
own country for some re-adjustment and assimilation of the pitches now 
in use. The first is a quarter of a tone lower than that of Paris, and 
is used exclusively for piano-fortes destined to be employed for the 
accompaniments at vocal concerts. This, it seems, was the pitch used 
about thirty years ago by the Philharmonic Society. The second, which 
is higher than the Paris pitch, is that to which Messrs. Broadwood 
ordinarily tune their instruments, as being most likely in general to 
be in tune with harmoniums, flutes, &c. It is the diapason of instru- 
mentalists. The third, still higher, is that now used by the Philhar- 
monic Society, and, with one exception — viz : that employed in the 
band of the Belgium regiment of guides — is the highest which the 
commission received. This latter vibrates nine hundred and eleven 
times in a second, whereas the No. 1 of the Messrs. Broadwood, the 
lowest of all the tuning forks sent in, gives only eight hundred and 
sixty-eight vibrations in the same time. This difference is nearly 
equivalent to a semitone. 

With these and various other similar communications before them, 
the commissioners unanimously came to the conclusion that it was de- 
sirable — first, that the diapason should be lowered ; and, secondly, that 
when so lowered, it should be taken as an invariable regulator. The 
determination of the particular diapason to be adopted naturally pre- 
sented considerable difficulties, and accordingly lod to some diversity 
of opinion. All agreed that a depression of more than a semitone was 
neither practicable nor necessary. One member alone advocated a 
depression of less than a quarter of a tone. He, indeed, proposed 
that the alteration should at the most extend to half a quarter of a 
tone — fearing that any greater change, coming suddenly into opera- 
tion, might act prejudicially upon the trade in musical instruments, 
which is one of the most successful branches of French industry. It 
is difficult, however, to see much force in this objection, when we con- 
sider the great variety which exists in the diapasons already in use 
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throughout Europe. In a letter addressed to the Minister of State by 
the principal French instrument-makers, they enlarge upon the em- 
barrassment resulting " from the continually increasing elevation of 
the diapason, and from the variety of diapasons," and go on to request 
his Excellency " to put an end to this kind of anarchy, and to render 
to the musical World a service as important as that rendered to the 
industrial world by the creation of a uniform system of measures." 
It is evident from this that the manufacturers themselves do not re- 
gard with apprehension the contemplated change of diapason. 

Ultimately, a depression of a quarter of a tone was fixed upon. This, 
it was thought, would afford an appreciable relief to vocalists; and, 
" without introducing too great a derangement in established habits, 
insinuate itself, so to speak, incognito into the presence of the public. 
It would render the execution of the ancient master-pieces more easy ; 
it would lead us back to the diapason employed (in Paris) about thirty 
years ago — the period of the production of works which have, for the 
most part, retained their places in the repertory, and which would ac- 
cordingly be restored to the original condition of their composition and 
representation. It would also be more likely to be accepted in other 
countries than the depression of half a tone." In accordance with the 
recommendations of the commission, an official order has been issued, 
establishing by law a uniform pitch to be used by all the musical es- 
tablishments of France which have any connexion ijjth the government. 
This "normal diapason " is an A, given by a standard tuning-fork to 
be preserved at the Conservatoire, which vibrates 870 times in a second, 
All musical establishments authorized by the state must be provided 
with a tuning-fork, verified and officially stamped as consonant with 
this standard. These regulations come into force on the 1st of July 
next for Paris, and on the 1st of December for the departments. 

Such are the energetic steps which the French government has 
taken in a question which, in our own country, would probably be 
thought far too trivial to call for state interference of any kind. It 
would, moreover, in all probability, be almost impossible for us to 
effect any analogous reformation in the musical world by means of offi- 
cial legislation, inasmuch as we have — and we regret that it is so — 
scarcely any musical establishments which are dependent for their sup- 
port upon the government, or which can in any way be said to have 
a national character. Much, however, might be done by private com- 
bination. If such men as Professor Bennett, Mr. Costa, Mr. Bene- 
dict, Mr. Alfred Mellon, and Messrs. Broadwood could, upon consul- 
tation among themselves and with others of our more eminent musicians 
and instrument-makers, come to some understanding upon this ques- 
tion, and would offer their suggestions to the world, it would not im- 
probably lead to a reform which, as we have before remarked, is even 
more pressingly called for in our own country than in France, where 
the movement has originated. It would, at any rate, be satisfactory 
to know the opinion of the men who, in England, are best qualified to 
speak authoritatively upon the subject. 
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Gun-making at Woolwich Arsenal.* 

Of the innumerable experiments tried during the last two years at 
Woolwich Arsenal for the purpose of ascertaining the best way to make 
large guns, one good thing has come, at all events — the authorities 
and ourselves know the proper kinds of iron to use for the purpose. 
Failures there may have been in the subsequent stages of manipula- 
tion, but many guns were certainly cast of the best possible admixture 
of metal for the purpose. So long back as 1856 iron-masters and others 
were invited by public advertisement to send to that establishment 
samples of the iron they could confidently recommend for this parti- 
cular branch of manufacture. Fifty samples came on this invitation. 
These were subjected to tests chemical and mechanical in the first in- 
stance, and selections were made from them. The result of these pri- 
mary experiments demonstrated what has subsequently been completely 
confirmed — that English cold blast pig iron is quite equal in purity and 
strength to the bulk of foreign iron. Northcrton and Parkhead were 
found in these early trials, indeed, to be far superior to East Indian 
or Nova Scotian. Swedish grey occasionally proved of very superior 
character, but generally it seemed extremely hard, and it could not be 
used, therefore, safely in the composition of guns. The impurities 
sought for in the chemical testing of the iron were silicon, sulphur, 
and phosphorus, and if these existed in quantities larger than 1*5 per 
cent, of the first ; -05 of the second ; or -5 of the third, the iron was 
uniformly registered. The mechanical tests were applied to ascertain 
the tensile and transverse strength of the material when cast into bars. 
Its specific gravity was also taken into account. Without going fur- 
ther into detail, however, upon this interesting subject at present, it 
may be stated — and there is some satisfaction, in a patriotic sense, in 
doing so— that the irons peculiarly adapted by nature for the manu- 
facture of large guns are English, and these stand in the following or- 
der: — Northcrton and Parkhead, Staffordshire; Bowling, Yorkshire; 
and Blaenavon, Shropshire. The cost of these averages from «£6 to 
£6 10s. per ton, against £8 15s. to <£J0 per ton for foreign. The 
charge of metal necessary for the casting of a 68-pound gun, with the 
" dead heads " — the latter is used, however, in the charge for the next 
gun to be cast — is 8 tons or thereabouts, and the conveniency of using 
English irons, with the certainty that they are the best, becomes thus 
apparent. Whether the Arsenal will yet be able to finish these weapons 
in a style equal to that of certain contractors is, we believe, a problem 
yet to be solved. 



Manufacture of Horn by Rolling.^ 

M. Possos, of Ixelles, Belgium, has lately suggested the adoption 
of a combined softening and rolling process for working up horn into 
various articles and shapes. As a primary treatment, the horn is sub- 



• From the I»nd. M«hanlcV M*«iuine, April, 1859. 
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jccted to the action of a hot bath, being kept at a constant tempera- 
ture by a jet of steam at a pressure of sixty or seventy pounds. In 
this way, the very heart of the horn is penetrated, and the material 
is rendered fit for undergoing the rolling or laminating process. When 
withdrawn from the baths, the pieces of horn are forced on to conical 
mandrils, for the purpose of straightening them. In this condition 
the horns remain until sufficiently hardened, when they are taken off 
the mandrils and split longitudinally into two halves, either by a cir- 
cular rasp or by a cutter. The horns are again placed in the hot bath 
for a second softening, and afterwards in a cylindrical wrought iron 
vessel, formed with a double bottom and filled with oil, into which a 
jet of steam is introduced. This vessel is worked under a high steam 
pressure as in the former case, and the horn is now rendered supple 
and soft and fit for the rolling operation. The "grain" of horn al- 
ways runs straight, that is to say, the fibres are parallel to each other 
in the length of the individual horns; and consequently, when rolled, 
these fibres are all lengthened and compressed, and thus the material 
preserves its elasticity and solidity. When umbrella and parasol ribs 
are to be made, this rolling system affords peculiar facilities for tho 
purpose ; the whole process, in fact, does for horn what has been so 
well accomplished for iron. 



Large Specimens of Titanium.* 

At the Manchester Literary and Philosophical Society, Mr. Wm. 
Brockbank exhibited some large specimens of titanium, which have 
recently been found in considerable quantities, filling the crevices and 
under the hearths of the fire-brick linings of the furnaces of the Hema- 
tite Iron Company, of Whitehaven. In one instance it occurred in a 
large mass weighing nearly 4 cwts., under the furnace hearth, having 
found its way through the crevices between the fire-bricks. Smaller 
masses, weigning from 50 lbs. or 60 lbs. to a few ounces, were found fill- 
ing the hollows and crevices in the lining of the furnace, around that 
part which holds the molten metal. The occurrence of titanium in 
such large quantities is a new and interesting circumstance, previous 
instances being confined to a few furnaces in South Wales (where he- 
matite ore is used as a mixture], and to some in the Ilartz mountains, 
in both of which cases the specimens found were comparatively small. 
Small crystals of it have long been found in the slags of many iron 
works. Should any commercial use be discovered for titanium, it 
could be supplied in considerable quantities. 

• From the Lond. Mining Journal, No. 1227. 



For the Journal of the Franklin Iniititute. 

Experiment in Binocular Vision, elucidating the Principle of th$ 

Stereoscope. 

A familiar experiment in binocular vision elucidating the principle 
of the stereoscope, and one which I have never seen alluded to, is 
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obtained by looking into a mirror and concentrating the ocular axes 
upon any spot on the surface of the glass, of an equal elevation with 
the eyes. If no such spot exists it can readily be supplied by wetting 
a piece of paper or wafer the size of a pea. 

The reflected images of the eyes being as far behind the glass as 
the eyes are before it, and equidistant from each other, the ocular 
axes concentrated upon the surface of the 
mirror will, if produced, cross and precisely 
meet them, producing in the centre of the 
forehead one large cyolopian eye. 

Referring to the figure, let M be a mir- 
ror, E £ the eyes, e e their images, p a piece 
of paper upon which the eyes are concen- 
trated. 

The ocular axes crossing at p, combines the images, e e> into one 
eye, which will appear in the middle of the nose at that point. W. 




Expectation of Life at any Age from Five to Sixty Tears.* 

Every man, woman, and child has a property in Life. What is the 
value of this property? Mr. Charles M. Willich has established an 
extremely easy rule for expressing this value — this "Expectation of 
Life" at any age from five to sixty. His formula stands thus : e = \ 
(80 — a) ; or in plain words, the expectation of life is equal to two- 
thirds of the difiference between the ago of the party and eighty. Thus, 
say a man is now twenty years old. Between that age and eighty there 
are sixty years. Two-thirds of sixty are forty : — and this is the sum 
of his expectation of life. If a man be now sixty years he will have 
an expectation of life nearly fourteen years more. By the same rule, 
a child of five has a lien on life for fifty years. Every one can apply 
the rule to his own age. Mr. Willich's hypothesis may be as easily 
remembered as that by Do Moivre in the last century, which has now 
become obsolete, from the greater accuracy of mortality tables. The 
results obtained by the new law correspond very closely with those 
from Dr. Farr's English Life Table, constructed with great care from 
an immense mass of returns. 



A Simple Means of Demonstrating the Working of Liquid Fire-shells.f 

The bi-sulphide of carbon is first poured into the shell, and then 
small bits of phosphorus are dropped in ; the mouth of the shell is 
then closed with a cork, partly projecting, liko the cork in a wine- 
bottle. The shell may then be laid on canvass, or other combustible 
matter ; and in about ten minutes, the fermentation of the mixture 
will force its way through the pores of the cork, and, meeting the 

• Prom the Loud. Athcnvum, Feb., 1869. 

fFrom Lb- Lend. Mechanic* M»guln«, April, 1SW. 
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oxygen of the atmosphere, will become ignited ; the cork acting like 
the wick of a candle, and the liquor underneath feeding it. A leaden 
shell thus charged, and adapted to the Lancaster military rifle, will 
continue to burn for ten minutes with an intense flame which cannot 
be extinguished by water. 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meeting, August 18, 1859. 

John C. Cresson, President, in the chair. 

John Agnew Vice-President. 1 p regent 

Isaac B. Garrigues, Recording Secretary. / 

The minutes of the last meeting were read and approved. 

Letters were read from the Royal Society of London ; the Commis- 
sioners of Public Schools, Baltimore, Maryland ; and the American 
Oriental Society, New Haven, Connecticut. 

Donations to the Library were received from the Royal Society, and 
the Royal Astronomical Society of London ; the Smithsonian Institu- 
tion, and Lieut. M. F. Maury, U. S. Navy, "Washington, D. C. ; the 
Regents of the University of the State of New York, Albany, N. Y., 
and the Mutual Life Insurance Co., City of New York ; the American 
Oriental Society, New Haven, Connecticut ; the Maryland Institute, 
Baltimore, Maryland ; Dr. Charles M. Wetherill, Lafayette, Indiana ; 
and from Charles E. Smith, Esq., and J. J. Barclay, Esq., Philada. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of July was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

Candidates for membership in the Institute (5) were proposed, and 
the candidates (8) proposed at the last meeting were duly elected. 

Two tubes taken from the Pirsson's fresh-water condenser of the 
steamer Keystone State, were laid upon the exhibition table, for the 
inspection of the members. Six months ago, after a use of several 
months, many of the original tubes were found to be much injured by 
the action of sea water ; owing to an impure copper having been used 
in their manufacture. The builders of the Keystone's machinery de- 
termined to coat the new tube with either zinc or tin, giving zinc the 
preference, on account of its superior conducting power, though more 
subject to the chemical action of sea water. However, some of the tubes 
were coated with tin, and the balance with zinc; and were put into the 
condenser side by side. The tube heads were of copper, and the exter- 
nal casing of cast iron. A tube of eacli sort was placed before the meet- 
ing. The one coated with tin was perfect as when first put in, with 
the tin still remaining ; whilst that coated with zinc was much cor- 
roded, particularly near the ends where it approached the tube heads ; 
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and the heads themselves were eaten away at the places of contact. 
Thus, the coating of tin seems to be the best preservative of the tubes, 
and as no falling off of the vacuum took place from the lower conduct- 
ing power of that metal, another example is brought forth to prove the 
statements made by Mr. Pirsson in regard to his condenser. (See 
Jour, Frank. Inst.y vol. xxxvi., 3d Series, page 234.) 



COMMITTEE ON SCIENCE AND THE ARTS. 
Report on J. W. Fawkes' Steam Plough. 

The Committee on Science and the Arts constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination "a Steam Plough," invented by J. W. Fawkcs, of Christiana, Lan- 
caster Co., Pennsylvania, 

Report: — That they have examined the machine and witnessed its 
operation in the field. 

The plan of construction appears to bo as simple as the case admits. 
A pair of horizontal engines connected on one shaft by cranks at right 
angles, propel the machine over the ground, by means of a double 
gearing, which reduce the velocity of the driving-wheel to one-sixth 
that of the cranks. The steam cylinders are 9 inches in diameter, and 
15 inches length of stroke. 

The driving-wheel is a strong drum, six feet in diameter, and six 
feet long ; the large surface of which enables it to run on soft ground. 
The steering wheels are 3} feet diameter and 15 inches wide, and are 
placed 54 inches distant apart. 

The axle on which they are placed is guided by a steering wheel 
geared into a tangent screw. 

The ploughs, eight in number, are suspended by chains from a 
framed outrigger projecting in the rear of the machine, and can be 
raised entirely out of the ground, by chains working] over small bar- 
rels, which can at will be connected to the engine by sliding clutches. 

The arrangement of the ploughs is such as to allow them to follow 
in a regular succession at the proper lateral distance for the furrow. 

When working at a speed of about three miles an hour, the eight 
furrows were turned with great ease and completeness. The work was 
not as smooth as to satisfy a Pennsylvania ploughman, owing to the 
form of the ploughs, which is such as is said to be preferred for break- 
ing up prairie land, for which this machine is especially designed. It 
appears to be capable of breaking up land at the rate of three or four 
acres per hour. 

In the opinion of the Committee, its great simplicity of plan and 
efficiency in working, entitle it to strong commendation, and make it 
worthy of the Scott's Legacy Medal, the award of which is accord- 
ingly recommended. 

By order of the Committee, 
Philadelphia, August 9, 1859. Wm. Hamilton, Actuary. 
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For the Journal of the Franklin Institute. 

Steam and its Condensation, By Thomas PROS8BR, C. E. 

(Continued from page 80.) 

CHAPTER VIII — PART II. 

The second part of my subject — the surface required for the con- 
densation of steam — was not determined by the experiment*, further 
than the previously recorded fact, that it was greatly exceeded in the 
apparatus used ; it amounted to 47 superficial feet, or nearly half the 
boiler water-heating surface. I have no doubt that, with thin steel, 
instead of iron tubes, one fifth will be found sufficient. The founda- 
tion of this belief is to be found in the fact that, when the condensing 
water was at 55° F., the steam water* was frequently below 100° F., 
instead of being about 200° F., which is the ordinary temperature. 

If the steam-water can be forced into the boiler at this latter tem- 
perature, the heater-condenser may be dispensed with ; but, to insure 
the action of the feed pump, it appears desirable that the water in the 
reservoir be at a temperature of some 20° to 30° F. below that of tho 
superincumbent steam, for the purpose of insuring solid wator. 

* I b*K lt»ve to Ik- allowM tho u«w of the following terms for the sake of brevity, and to Moid repetition*: 

pistonage for the steam apace displacement of the piston. 
Clearance for the space at each end of the cylinder beyond the piston range. 
J\m»ga for the steam passage from the cutoff to the cylinder. 
Linkage for the steam leakage by the piston and exhaust port. 

Total Tvatr fur the mechanical power developed by converting one pound of water from the boil- 
ing point into steam—See thla Journal, vol. xxxtI. (3d Series), p. 7. 

Vol. XXXVIlI.— Thibd Skries.— No. 4.— Octobm, 1859. 19 
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Still it may be a question whether, on board a ship, it is worth the 
space occupied ; I believe it will always be found so, as the space over 
tne distilling condenser can seldom be appropriated to any other pur- 
pose; and, moreover, the apparatus appears not liable to the least 
deterioration, or to give the slightest trouble, so far. In fact the whole 
condenser and boiler may claim the same immunity ; for, after eighteen 
months in one case, and more than two years in another, of constant 
use,, not the slightest trouble or difficulty of any kind has occurred. 

One-tenth part of the boiler water-heating surface will be sufficient 
for the heater-condenser, and the same for the still-condenser, of a 
sea-going steamer requiring distilled water for the use of the ship. 

These questions, however, have not been determined experimentally, 
on account of the want of steam to test the power of the condenser, 
and therefore some modification may be found desirable hereafter ; but 
the paramount consideration, the supply of distilled water to recupe- 
rate the waste from the boiler is placed beyond a doubt, even if that 
waste, including as it does all the steam condensed in the cylinder, be 
three times the amount which we know it has not exceeded. It may 
surprise many to be told what the amount of this waste of boiler water 
really is. In the " Fulton " and " Arago " I have the best authority 
for stating it to be 25 per cent., for their surface condensers would 
supply but three out of the four boilers with fresh water, even when 
the boilers and condensers were comparatively new. 

Of the " San Jacinto " with her old copper boilers " in good con- 
dition,"* and not two years old, and with new condensers, it was said, 
" The condensers performed well, furnishing more than enough fresh 
water for two out of the three boilers. "f I quote the exact words which 
will some day be read with astonishment. If this is "performing well," 
it makes rather an interesting inquiry of what performing bad means. 

How much more than, two-thirds of the steam was returned to the 
boiler as fresh water, we are not informed, but presume it was not 
three-fourths. In fact these expensive boilers were a wreck in four 
years afterwards,! having been in commission but five and a half 
altogether. 

This waste of water is almost entirely from the boiler. The steam- 
water from condensation in the cylinder is too valuable to be thrown 
away, and as to superheating the steam sufficiently to prevent it, that 
is impossible, without incurring the greatest danger and encountering 
difficulties as great if not greater than that to be overcome. 

The first part of this chapter closed with showing an evaporation 
equivalent to 12 pounds of water with 1 pound of coal. Of that 12 
pounds of water, however, I claim but 10 pounds as bona-fide steam, 
after it had left the cylinder and entered the condenser. It does not 
follow, however, that the remaining 2 pounds were wasted, and there- 
fore have to be restored to the boiler, for the half of that had its equi- 
valent in superheat of the steam, and therefore we have only actually 
to provide for the other half, or about 8*2 per cent., which, as before 

• Jour, of Franklin Inst, to). 28 (3d Serioa), p. 128. 
tttW,p.l30. I Ibid, toI. 38 (3d Setie«), p. 8. 
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stated, was the real deficiency of every kind and from every source, 
a deficiency which is less than one-third the ability of the distilling 
condenser to make good. 

CHAPTER VIII — PART III. 

Having disposed of the equivalent of one pound of water converted 
into steam, as superheat in the whole body of the steam generated, 
and of one pound of water which disappears, whether as water or as 
steam, we come to that of the ten pounds of pure steam as I contend 
the remainder to be. If not pure steam, the test to which I shall 
submit it will soon discover it, and, at the same time, fully test the 
accuracy of the forthcoming Report of the Board of Inquisition, for 
that in its most objectionable form is its character. 

Personally, I have the greatest respect for the individual members 
of that board, and for the faithful and able manner in which the ex- 
periments were conducted. But the objectionable part of the proceed- 
ings is (in accordance no doubt with red tape precedents and official 
dignity) that the Report, instead of being; submitted to the person sup- 
posed to be individually more particularly and understandingly inter- 
ested therein than any other, is "hid from his sight" and sent off 
to one who is not necessarily supposed to know or to caro anything 
about it ; so that if there are any damning errors in the Report, they 
are discovered too late to be amended, and "Ruin" may sign as one 
of the board. Is it too much to imagine that a Board composed of 
U. S. Marine Engineers may fail to appreciate at its true value, an 
invention necessarily new, unknown and untried, which upsets the 
whole theory in which they have been educated, and sacrilegiously 
tears away the air-pump from tho shrine in which its idolizers have 
placed it ? Had there been discussion in open court on all debatable 
subjects, surely the Report could not have suffered in efficacy from 
that cause, and I should havo no need to lay this anchor to windward. 
As I do not intend to leave anything to mere imagination, I have care- 
fully measured the cubical contents of the steam engine, for the pur- 
pose of ascertaining the amount of steam, that is to say of the ten 
pounds which is effective, premising that, excepting tho salvage of the 
exhaust steam, all which is used in clearance and passages is lost y 
whether working with or without expansion, provided the calculation 
be made at the end of the stroke. 

The cut-off does not entirely regulate the expansion, but it is the 
whole steam which passes it up to the period of cutting off, and which 
of course includes not only the due portion of the pistonage, but also 
that of the whole of the clearances and passages. 

In the case in question the steam was cut off at 5-076 in. of the 18 in. 
stroke, or as 1 to 3-5461, but the real steam expansion is as 1 to 
2-778527. The former represents, at tho moment the steam is cut 
off, the proportion which the pistonage then bears to the whole pis- 
tonage, vie: as .2909757 ft. to 1-0318288 cubic feet, while the other 
represents the proportion which tho whole steam which has passed the 
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cat-off valve at the same moment, bears to the whole capacity of the 
cylinder, clearances and passages combined, viz : as •41(35548 ft. to 
1-157407 cub. ft. 

Without expansion the " abstract practical value " of the steam 
which it is the object of this portion of our paper to elucidate, is re- 
duced by three causes. First, the clearance and passages; second, 
the leakage ; and third, the back pressure of the steam upon the piston. 

Cub. in. Cub. ft. 
The Pislonage per double stroke is . . 1783 =■ 1-0318298 
** " clearance, and paBsages,* . 87 = -0503472 

Total., 1870 = 10821760 

The steam engine made 21,600 double strokes (in 8 hours) with 2565 
fl>s. of steam, that being the weight of steam-water actually caught. 

It was found upon trial with the fly-wheel of the engine scotched, 
that, about five per cent, was lost by leakage. We have therefore to 
account for ninety-five per cent., or 2436*75 fts. of the steam-water, 
as having been working steam, and therefore 

n rn<vr /1*0821760,21600\ , . , _ , . . . , 

9-5927— f 0 .75 J cubic feet of such working steam weighs 

1 ft., corresponding with 45-5 lbs. per square inch of pressure, and 
185° C. of temperature. 

Steam at this pressure has a total power equal to lifting 1 ft. 

62-916 feet, but only -953477=(^^||?\ of it is available. 

The back pressure upon the piston was 16 fts. per square inch, which 
leaves an unbalanced steam pressure of 29*5 = (45-5—16) fts. per 

(29*5\ 
45-5/ 

is available in work done, or of the whole working steam effective in 
work done -618188 «= (-953477X-648352). Taking the whole 10 fts. 
of steam which entered the cylinder, only '5872786 was available in 

7 , xj , 11 10^ / -5872786,62,916 v. 

toork done. Hence we have H. P. 11-1966— ^ — "33 qqq — J from 

the evaporation of 10 fts. of water with 1 ft. of coal per minute. This 
is but -893122 fts. of water per minute per H. P. 

The coal was therefore 5-35873 fts. per hour per H. p., and, as the 
coal used was 32 fts. per hour, the power developed was (32-4-5-35873) 
— 5-97156 H. p. 

In order to show the extravagance in fuel by using steam of so low 
a pressure, we will calculate the known certain effects of applying the 
steam at 160 fts. pressure per square inch, with the same back pres- 
sure as before, viz : 16 fts. to the square inch. 

We have available as before -953477, and hence 

H. P. 17-4115- (^gl^M y T0.48X j ^ ^ ^ ^ ^ 
pressure is equal to lifting 1 lb. 70-481 feet, -95 of which is available 
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as before. Now, 17*4115 h. p. by the evaporation of 10 lbs. of water 
with 1 3b. of coal, is '57433 lbs. of water per minute per H. p. 

The coal 3*446 lbs. per hour per H. p.; and, as that is calculated as 
before at 32 fts. per hour, the power developed is (32—8*446)— 9*2861 
H. P., or more than 50 per cent, of increase, by merely increasing the 
pressure of the steam, which pressure is perfectly safe, as any com- 
petent person will declare, after an examination of the boiler. 

Comparative Analytical Development of Power by the Two Pressures. 
Fall pressure of the working steam per sq. in. in lbs^ 45-5 160 

Unbalanced pressure of the working steam " 29*5 144 

Loss by cylinder leakage. . . «50 «50 

" " passages and clearances, . '44 *44 

" back pressure upon piston, . . 3*19 «91 

Available in work done, . . . 5 87 9 13254 



10-98254 

Gain in total power, by increase of pressure, . -98264 



Total cost, 10. 10. 

I must now close this chapter, reserving for another the considera- 
tion of expanded steam, which is of sufficient importance to claim one 
to itself. 

(To be Continued.) 



Simple Method of Calculating Earthwork.* 

To the Editor of the Civ. Eng. and Arch. Journal. 

In your May number, A. S. W. describes a method of calculating 
the contents of cuttings, and asks if it has ever been previously used. 
I may inform you that the same method has been used by me for some 
years, but I never looked upon my application of it as a discovery, for 
I thought it would be sufficiently obvious to any person with a slight 
knowledge of mathematics, who might have frequent occasion to mea- 
sure irregular solids. 

The method was first suggested to mo in 1846, when investigating 
the proper system of ascertaining the cubic contents of walls built to 



I 



Fig. 1. Fig. 2. 

support the slopes of embankments. I was then engaged in forming 
reservoirs at Whittle Dean, for the water supply of Isewcastle-upon- 
Tyne. The walls of our grating tanks were of the form shown in the 
two figures : Fig. 1 being an elevation of the wall, and Fig. 2 a section 
of the same at b. 

• From tho London Cir. Eng. and Arch. Jour., Julj, 1869. 
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Digitized by Google 



222 Civil Engineering. 

The upper surface of the walls, or where they coincided with the 
slope of the embankment, as on c, D, E, F, was of uniform breadth, the face 
was perpendicular, and the back battering. In measuring the contents 
of the triangular portion D, E, o, it seemed at the first glance that a 
near approximation would be attained by multiplying the length d g, 
by half the height E o, and this again by an average thickness found 
by taking one-third of the sum of the thicknesses at the angles. I soon 
found that not an approximation only, but the exact contents was the 
result. Subsequent investigation showed me that this method was co- 
incident with, and directly deducible from, the prismoidal formula. — 
For let us call a, b, and c, the thickness at D, e, and g respectively, 
Z = tho length d g; A = the height eg. 

For wider application I take a different symbol for the thickness at 
each angle. Then " the sum of the areas of the ends added to four 
times the area of the middle section, and multiplied by one-sixth of the 
length will give the contents" 

Area at v = axo = o. Area at EGa»^i5 k. 

Four times area of middle section 4 x J (^—^- + ~^r}\= ( a +~1r 

- f , / , b + c\. . b + c -l I a-H+<? lh 
Content = + [a + -g - J A + -g- h J x g — x y 

which last expression is the method of A. S. W. 

The prismoidal formula admits of very wide application, and I find 
it useful in calculating the contents not only of cuttings, but of conic 
and pyramidal frustrums, and in various ways. 

Hexham, Mag 10, 1859. T. D. Ridley. 

The applicability of the prismoidal formula to cones, wedges, 
spheres, &c, is shown by Mr. Ellwood Morris, Civ. Eng., of Phila- 
delphia, in the Journal of the Franklin Institute, vol. xxiii, page 241, 
year 1852. The application to embankments and excavations, the 
measurements of masonry, &c, has been general on our public works 
from the date of their commencement. Ed. Jour. Fr. Inst. 



On the Relative Values of Coke and Coal in Locomotive Engines.* 

By Benjamin Fothergill. 

(Continued from page 154.) 

Mr. John Braithwaite, having been called upon by the Chairman, 
said that having the intention at some future time to bring forward 
some views of his own in reference to combustion, he must decline en- 
tering fully upon the subject that evening. He had listened with at- 
tention to the remarks of the last speaker, and there were several of 
his views which, in tho paper that he hoped to be allowed to bring 
before the Society at a future period, he should endeavor to contro- 
vert. Whether it was a question of using coal or coke, he believed 

• Prom the iQAT. of the Society of Art*, No. 338. 
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tlie present arrangement of furnaces and the manner of producing 
combustion were very far behind what he hoped would ultimately bo 
arrived at. He thought that, ere long, the boilers of engines would bo 
constructed of a different form, so as to produce more efficiently the 
draft in the furnace, not precisely after the plan which he (Mr. Braith- 
waite) brought forward in 1829, but such an improvement upon it that 
the combustion would be steadily carried on and the gases essential 
to the generation of steam would be given out without the use of the 
diffuser to which allusion had been made. This principle had been 
carried out in the caloric engine, and had been found, so far, success- 
ful. 

The CnAlRMAN was gratified to hear that it was Mr. Braithwaite's 
desire to give them the benefits of his practical experience in these 
matters. 

Mr. Braithwaite would be glad to do so, and for that reason he 
would not then forestall any thing he had to say. 

Mr. John Bethell, being called upon by the Chairman, said he 
did not feel himself competent to say much upon this point, because 
the paper was chiefly directed to locomotive engines, of which he had 
had little or no experience. He might, however, make an observation 
with reference to the general question as to the comparative merits 
of coal and coke. He confessed lie did not think the paper had suf- 
ficiently entered into it. Some years ago it was stated at the scienti- 
fic institutions, that the coke made from a certain quantity of coal 
would give the same amount of heat, and evaporate just as much water, 
as the coal from which it was made. He believed that was a theory 
which was advocated in that room some years ago, by his friend, Mr. 
George Lowe. He (Mr. Bethell) confessed he was astonished at that 
theory, for when they observed the great heat that was generated in 
converting coal into coke, it seemed very remarkable that the coke 
should, after being subjected to that process, give as much heat as 
the coal itself. He had burned many thousand tons of fuel in the sta- 
tionary engines of his manufactories, and after some consideration of 
the subject it was clear to him that the difference arose entirely in 
the mode of burning the fuel. It was possible, no doubt, to construct 
a furnace which would give coal no advantago over coke. The real 
point was, the proper construction of the furnace. It was excessively 
simple to burn coke when operated upon by a strong draft, so as to 
get all the heat out of the carbon which it contained ; but it was not 
so simple to burn coal, because this involved two operations ; they 
had to bum the gases, which required one mode of treatment, and 
the carbon, or coke, which required another mode of treatment. He 
confessed he had not yet seen any plan which, in his opinion, was 
perfect for carrying out his ideas of burning all the gas and all the 
carbon. The plan laid before them that evening appeared to him very 
complicated. In France and Belgium, where they burnt a great deal 
of coal, as well as a patented fuel which contained more gas than coal, 
they had a simple apparatus for doing it, and they carried out the 
process in the locomotive engines without producing so much smoke 
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as he had met with on railways in this country. He would not then 

describe it in detail, but it was a simple arrangement of the fire-box, 
which allowed air to pass in over the fire. He had hoped the paper 
would have gone more into the general question, and not have been 
confined to one description of locomotive. There were many locomo- 
tives as well as fixed boilers working in this country, in which various 
plans were adopted, by which the gas from coal was more or less burnt, 
though not always efficiently. With regard to the analyses before them, 
he confessed he was astonished at them, and he could hardly believe 
them to bo correct. It was easy to take an analysis of the composition 
of coal, but the ascertaining how much water a certain fuel would evapo- 
rate was a different matter, as apparatus specially adapted to the dif- 
ferent kinds of fuel was necessary in order to obtain reliable results. 
If they were using an apparatus to burn coal which contained the 
gases as well as the carbon, they must have an apparatus in which 
the air came over the fire, and if the same apparatus was used for 
burning coke it would not answer. Hence they found it stated in the 
table before them that 1 fib. of Ramsay's coal evaporated 15 ft>s. of 
water, whereas 1 ft>. of coke evaporated only 12 fibs, of water. He be- 
lieved if the coke were used with a proper apparatus it would evapo- 
rate more. Again, they found it stated that the Merthyr coal, which 
contained 80 per cent, of carbon and 4 per cent, of hydrogen, or 93 
per cent, of heat-giving properties, evaporated only 14 lbs. of water 
per pound of coal, whilst Itamsay's coal, which contained only 90 per 
cent, of heat-giving properties, evaporated 15 fibs, of water. That, to 
a theoretical man, seemed an absurdity, and showed that in all ex- 
periments as to using fuel for the evaporation of water, everything 
depended upon the manner in which the fuel was used. The Welsh 
coal owners had, for a long time, contended that their coal would 
evaporate a larger quantity of water than the Newcastle coal ; latterly, 
however, the Newcastle gentlemen had asserted that their coal would 
evaporate more water than the Welsh coal ; but, to his mind, such 
statements ought to have no weight unless each description of coal 
was used with an apparatus especially suited for it. Then came the 
question, whether the apparatus which was suitable for any particular 
description of coal could be practically adapted for general use with 
steam boilers. That was a matter which they all knew to be one of 
considerable difficulty. They could easily construct a small experi- 
mental apparatus, but they might not be able to apply it when coal 
wa3 burnt in masses for heating large boilers. He did not think the 
meeting was in a condition to argue this question upon the data given 
in the paper before them, or to enter into it in a way that its great 
importance deserved. 

Mr. George Lowe, F. R. S., said, although he was not a locomo- 
tive engineer, yet he had been connected with the combustion of coal 
and coke in London for the last thirty years. He agreed with Mr. 
Bethell that there were anomalies in the tables before them, which 
were most perplexing. Some of those anomalies had been already 
referred to, and in one instance it was evident that there was some 
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mistake, viz : in the statement that there was more sulphur in coke 
after it had undergone the carbonizing process than in the coal itself. 
As gas men they knew that when the gas was evolved from the coal a 
certain amount of lime was wanted to get rid of the sulphur which . 
came out of the coal during the process ; and therefore he thought 
there must be some error in the analyses before them. The point, 
however, to which he most desired to address himself was with refer- 
ence to a statement which Mr. Bethell had noticed as having been 
made by him (Mr. Lowe) on the occasion of the reading of a paper 
upon this subject by Mr. Apsley Pellatt when ho had the honor of 
occupying the chair. On that occasion he begged to state he gave 
the general opinions of the books— of the schools — rather than his 
own. They all looked up to Mr. Apsley Pellatt as a tolerably good 
chemist and a close reasoner, and that gentleman's experiments upon 
the relative value of coal and coke for the purposes of his immense 
manufactory had been of the most beautiful and satisfactory kind. 
Mr. Apsley Pellatt would work one week or a fortnight with coal and 
the next with coke made from the same amount of coal, and he had 
shown that in every instance the work in his manufactory was done 
as well with the coke produced from a ton of coal as with the coal 
itself. There were eminent French chemists who confirmed Mr. Pcl- 
latt's views, which were further confirmed by some experiments made 
at Philadelphia; and it was to be remarked that whilst Mr. Apsley 
Pellatt was working upon a large scale, the French chemists on small 
scale in a laboratory, and the Americans on another scale, and he 
(Mr. Lowe) was also making his own experiments, the results of all 
these trials seemed entirely to coincide. He would now say a word 
or two upon the best mode of conducting the combustion both of coal 
and coke. The English locomotive had done great credit to the skill 
of our engineers, as was proved by the fact that as much as 10 lbs. of 
water was evaporated with 1 lb. of coal ; and there was every hope 
that much higher results would eventually be obtained. Some of the 
experiments recorded by Mr. Fothergill were made as far back as 
1855; but the French engineers, during the last two years, had made 
immense progress in the successful introduction of coal into the loco- 
motive engine. After all, the great thing was how to conduct the 
combustion so as to make use of all the heat-giving properties contain- 
ed in 1 lb. of coal. Mr. Bethell had, no doubt, hit the point in stating, 
that it was absolutely necessary that a certain amount of air should 
go over the fire, as well as through the furnace, to produce the proper 
combustion of coal. Very little air was wanted to go over the furnace 
if they used coke, but if they used coal, then a certain amount of at- 
mospheric air must go over the furnace so as to combine with, and 
promote the combustion of, the hydro-carbons and other imflammable 
matters, which, if they got so far as the chimney, went off in smoke 
and were lost. The great object was to prevent smoke and produce 
heat. Many years ago his (Mr. Lowe's) father conducted one of the 
largest malting establishments in the country, and the whole of the 
heat in the kilns was produced by the bituminous coal of Derbyshire. 
All the products of combustion went through the kiln, and if any 
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smoke had been produced, five minutes would have sufficed to destroy 
a very large quantity of malt. For the last thirty-five years there had 
not been a furnace erected by him, in any part of the world, from 
. Lima to Calcutta, in which the principle of letting a certain amount 
of atmospheric air pass over the surface had not been adopted. Mr. 
Lowe directed attention to a model of a furnace designed bv him, in 
1828, which had remained in Berlin for many years, and in which this 
principle was shown. He concluded by expressing a hope that Mr. 
Fothergill would, at some future time, favor them with a further paper 
upon this important subject. 

Professor Joux Wilson, F. R. S. E., would refer to the comments 
of Mr. Bethell, in which that gentleman challenged the correctness 
of the analyses given in Mr. FothergiU's tables. He apprehended that 
Mr. Bethell imagined these to be practical results, but he (Professor 
Wilson) believed them to bo merely theoretical calculations, based upon 
the possible evaporating power of coal depending on the quantity of 
carbon and hydrogen it contained. In No. 1 of the tables, the 
amount of carbon and hydrogen contained in tho coal was 90 per 
cent., and in No. 3 the amount of those elements was 93 per cent., 
and yet the combustion of the latter gave a smaller amount of eva- 
porating power than the lesser proportion of carbon and hydrogen in 
No. 1. If Mr. Bethell would bear in mind the vast difference be- 
tween the power of hydrogen and the power of carbon to generate 
heat, he would readily be able to reconcile the difference in the results 
obtained in the two cases, which depended on the atomic proportions 
in which these two substances combined with oxygen. He thought, 
therefore, the surplus of carbon in tho second case would be more 
than sufficient to account for the difference between the quantity of 
water evaporated by the two qualities of coal respectively. This 
brought him to a point mentioned in Mr. Clarke's letter, in which 
that gentleman spoke of the difference between coal which was suit- 
able for locomotive engines and that from which coke was made. He 
stated that the bituminous coals were not those best suited for these 
engines. If his (Professor Wilson's) idea was right, as to the value 
of fuel depending upon the amount of hydro-carbons it contained, then 
tho more highly bituminous the coal was the greater would be its eva- 
porative power. Therefore, if they burnt coal they ought to get that 
which contained the largest amount of bituminous matter, in preference 
to that from Wales known as steam coal. Having defended Mr. 
Fothergill's analyses so far, he would now begin to challenge them 
himself. There was one point which struck him as rather curious. 
He could reconcile the difference in tho relative quantities of sul- 
phur in coal and coke, for when, as had been stated, it took tons 
of coal to make a ton of coke, it was possible that an extra amount 
of sulphur might exist in the coke; but ho could not understand how 
coal containing 2 per cent, of ash, could be converted into coke contain- 
ing 7 per cent, of ash when only 1£ parts of coal went to make one 
part of coke. He took great interest in the question of the introduc- 
tion of coal into the locomotive engine, and he should hail any contri- 
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.Vance that would enable the locomotive to consume coal with the same 
amount of comfort to the public as they now had with coke. 

Mr. Bethell thought he might have been misunderstood in his re- 
marks in reference to the experiments on the relative heating powers 
of coal and coke; The point he desired to lay stress upon was, that 
he could not understand and he could not believe, that if proper ap- 
paratus had been used for burning the coke, the evaporative power 
would have been so small in comparison with that produced by coal. 

Mr. Charles Geeaves, on being called upon by the Chairman, 
said ho did not feel himself to be well informed upon the bearing of 
this question as to locomotives, and the paper being specially applied 
to locomotives, it was only in reference to the burning of fuel in that 
manner that it was open to much criticism. For his own part, in com- 
paring the efficiency of coal and coke in stationary boilers, and with 
every contrivance for husbanding the heat, he had found coke had 
produced greater efficiency than coal. Ho had tried every method 
for raising coal to the full efficiency of coke by weight, but he had 
not been able to do so by any process for the admission of atmospheric 
air. He had taken part in the discussion of Mr. Apsley Pellatt's 
previous paper about two years ago, and his further experience con- 
firmed the opinion he then expressed, that the superiority of coke over 
coal by weight was from 12 to 14 per cent. In point of price, how- 
ever, coke in London was 60 per cent, dearer than coal ; there was, 
therefore, room for a considerable superiority in efficiency by weight 
of coke over coal, while still leaving a large economy m money in 
favor of the latter. There was one point about which he should like 
to hear a little more, that was as to the theory of the coke cutting 
the tubes of the boiler, for if that were the case what became of the 
coke? Did it go up the chimney and blow away as solid coke? This 
point had yet to be determined. 

After some remarks from Mr. Dukcan in reference to the analyses 
given in the paper, 

Mr. Fothebgill, in reply upon the discussion, said he had been en- 
tirely misapprehended by one or two gentlemen in reference to the 
analyses he had given. These analyses had been made in the labora- 
tory of Mr. Dugald Campbell, and were not the result of actual ex- 
periment from the use of fuel in a locomotive engine. With regard 
to the statement of one or two of his friends that he had not brought 
the general subject fully before the meeting, he begged to state that 
these gentlemen had overlooked the object of this paper, which he had 
brought before the Society in fulfilment of a pledge he had given to 
communicate the results of experiments in which he was engaged as 
to the comparative merits of coal and coke as applied to the engine 
which was the invention of Mr. Beattie. That being the case, it would 
have been, he considered, quite out of place to have introduced more 
modern experiments, in order to confirm the results obtained at that 
period. With regard to the question of heating the feed-water refer- 
red to by Mr. Clarke in his letter, he would state that when experiments 
were first made with Mr. Beattie's engine that contrivance was not 
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appended to it. The apparatus then used did not enable them to feed 
the boiler with hot water at starting, but as they proceeded on the 
journey the temperature of the water became higher ; but in the modern 
contrivance they could commence the journey with the feed-water at 
a high temperature. With regard to the relative quantities of the 
fuel, he had stated that 1 J tons of coal had been used to produce 1 
ton of coke; in some instances the quantity had been 1} tons of coal to 
produce 1 ton of coke ; but, in order that there might be no misunder- 
standing upon that point, he had put the calculation into the money 
shape, and he had stated what the result was without taking into consid- 
eration how much coal it required to produce a ton of coke, but had at 
once given the cost of working the train, which he thought was the 
legitimate question to which they should turn their attention. He 
took the coal furnished at a given price, and also the coke, and then 
instituted a comparison between the two, not troubling himself about 
the different classes of coal and coke. He had conducted experiments 
for the Lancashire and Yorkshire, and the East Lancashire Railway 
Companies, but there was not time to apply the contrivance for heat- 
ing the feed*water. With regard to the blast-pipe in Mr. Beattie's 
engines, they had to increase the amount of air to soften the blast, 
for if they had a powerful blast, they then got an over-heated smoke- 
box. He never knew an instance of that upon the South Western 
Jine but once, which was during a heavy wind, when they had a 
powerful blast, and the whole of the steam was used in passing up 
the chimney. The remainder of the questions discussed he believed 
had been satisfactorily answered in the paper itself, and he begged to 
thank the meeting for the attention with which they had listened to 
him. 

The Chairman said they had heard a most interesting paper, and 
discussion upon it. After all that had been said on either side, they 
must come to the practical question — whether the use of coal or coke 
was the most economical, as well as the best mode of working a loco* 
motive. He had not gathered that the accuracy of Mr. Fothergill's 
tables, in respect of the comparative economy of the two systems, had 
been impugned. Experiments with the engines at the same speed, 
and for the same distances, had been tried, and the result was as Mr. 
Fothergill had stated; and unless any one was prepared to impugn 
that statement, the case must be considered as so far made out. Mr. 
D. K. Clarke had made a most important statement. He had said 
that, supposing Mr. Fothergill's experiments to have been clearly 
made out, there would be a saving of 1 per cent, upon the aggregate 
railway dividends throughout the country, or no less than £300,000 
per annum upon the railway capital of 300 millions. He thought the 
meeting was very much indebted to Mr. Fothergill for his Bimple, 
clear, and able statement of a very difficult and interesting question, 
and he hoped at some future period that gentleman would be induced 
to give them some further information upon the subject. He was sure 
the Society would unanimously pass a vote of thanks to Mr. Fother- 
gill for his very interesting paper. < 



Digitized by Google 



229 



AMERICAN PATENTS. 



List of Americas Patents which issued from July 12, to August 9, 1859, 
("inclusive,,) with Exemplifications. 

JULY 12. 

102. Mom or Stattvg Pius for Wharves, Piers, Ac.; E. IT. Augamar, New Orleans, Louisiana. 
Claim— In combination with Hie pile*, the frames, the sleeves, and the braces, arranged as set forth. 

103. Locks; 8. T. Bacon, Boston, Massachusetts. 

Claim — The construction of one or more pistons or drivers, or both ; also, one or more holes in the rotat- 
ing tumbler or surrounding cylinder, or both, as specified. 

104. Bam asd Safe Locks; 8. T. Bacon, Boston, Massachusetts. 

Claim— 1st, Arresting and holding Um tumbler in an exact locked position. 2d, Preventing the dis- 
placement of the tumbler in the direction of unlocking by means of pins, in combination with the sliding 
bottom key-hole guard and the tenons. 3d, Preventing the displacement of the tumbler at and Iwyoud tho 
kicked position, by means of the slotted collar, in combination with the cylinder, the tumbler, and the tum- 
bler pin. 4th, Preventing the displacement ol the tumbler inwardly, by meaus of tho collar, in combination 
with the cylinder and the bolt of the lock. 6lh, Enlarging tho piston holes throughout the lock. 6th, En- 
larging the holes iu both tumbler and cylinder, in each direction from the dividing line between them. 7th, 
Constructing the key-hole guard of two or more pieces of metal hardened. 8th, Making one or more cham- 
bers between the several parts of the key hole guard, iltu, Dividing the air chamber or chambers with on© 
or more narrow ridges. 

105. Lamps ; Joseph M. Batchelor, Foxeroft, Maine. 

Claim— The arrangement and combination of an adjustable tube with tho wick, button spindle, spur 
wheels, and friction spring, or the equivalents thereof. 

[The stem or the button spindle hat arranged on it in connexion with the small spur wheel usually em- 
ployed for raising the wick, a larger spur wheel gearing into a rack projecting from the side of the wick tube, 
to that the wick and tube can both be raised or lowered by turning the bottom spindle In exact relative dis- 
tances to produce the proper amount of light required.] 
108. Devices for TRAistso Pea Vises; John T. Bever, Ilaynesville, Missouri. 

Claim— The potts, when forming a box, as described, and combined with cords, rope, and pegs. 

107. Railroad Chairs ; D. E. Bishop, City of New York. 

Claim — The formation of a bridle in the centre of the continuous lift of a railroad chair, as described. 

108. Grain Separators; J. L. Booth, Cuyahoga Falls, Ohio. 

Claim— The box. provided with an inclined bottom or flooring and adjustable strips or valves, arranged 
to operate as set forth. 

[This invention relates to an auxiliary device to be applied to grain separators that separate grain by pro- 
jecting it against tho air, and is more especially designed to be used in connexion with a grain separator that 
was patented by Uds inventor, March 8, 1R50. In this machine the sound grain is separated from the light 
and inferior grain, in consequence of projecting it by certain mechanism forcibly against the air; tho sound 
grain, by its superior gravity.l)elng projected further than the light. The object of the present invention is to 
receive tho grain. Both the sound and light portions, as It is projected from the machine, and to more fully 
separate and to collect it iuto distinct parts, and to graduate the separation as may be required.] 

109. Bat-traps; J. Borton, Middlebourne, Ohio. 

Claim— The combination of the spring doors, rods, o o, dog, d, and rod, r, arranged in the manner set 

110. Coxbixatiox or Flesh Fork and Skimmer; Charles B. Bristol, Nagatnck, Connecticut. 
Claim — Tho combination of the fork and skimmer, constructed as described. 

111. Mode op Operatic Farm Gates; J. II. Butler and P. 0. Van Ilouten, Cohocton, New York. 

Claim — Actuating the traps by means of the weight and cord, arranged in combination with the lover.or 
Its equivalent, for operating automatic gates. In the manner described. Also, the construction and operation 
of tho double-acting latch, in combination with an automatic gate for carriages. 

112. Walkiso Caxes; Ansel Cain, Holyoke, Massachusetts. 

Claim— The combination of the lamp, arranged in the manner described, with tho walking cane. 

113. HAsatxa thr Bodies op Vehicles; J. It. Case, Lyons, New York. 

Claim— The combination of the metallic springs with thorough braces, in tho manner set forth. Also, 
theeombi nation and arrangement of the combined thorough braces with the circular body and supplementary 
spring, as described. 

114. Skirt Supporters; Matthew Chambers, City of New York. 

Claim — Combining with and securing to a corset band extending in tho rear, or in the rear and front 
downwards from the waist, to clasp the body around tho hips of the wearer, the framework of a akirt or 
bustle, when said frame-work is composed of hoops disconnected and fastened in front, or thereabouts, at de- 
scribed. 

II*. Mode op TxuwRAPHnro prom Railroad Cars wbtir Movnta ; Denison Chesebro, Syracuse, New York. 

Claim — The combination of a sufficient number of pendants, arranged as described, and each having a 
movable vertical tongue, and so constructed as to admit of a telegraph wire being attached to each of them 
in the particular manner specified, with the metallic plates, wood scantling, or equivalent, and conducting 
internal wires, attached to the roof of a railroad car. 

114. Device for Fastestcw Cutters op Hollow Augers; Win. A. dark, Bethany, Connecticut 

Claim — Tho angle wedge, in combination with the cutters, face plate, screws, and ledges, as described. 
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117. Fhctt Basket; David Cook, New Haven, Connecticut. 

Claim — Making a metal bound wooden fruit basket, cither plain or ornnmctitaL when constructed and 
fitted for use, as described. 

118. Coxkectikq the Ends or Railway Bars; JobD Davis, New Bedford, Massachusetts. 

Claim — lit, Connecting the rails of railroads in continuous chains with hinge joints, in any practical mode. 
2d, 8ecnring the rails in the couplings, by inserting wedges longitudinally under the rail*, and clincl 
margins. 3d, Wedge, d2, to secure wedge, d3, and vice versa, by means of the hiuge Joint or bolt. 
118. Wheels or Buoot Boats; Perry Davis, Providence, Rhode Island. 

Claim— Arranging paddles upon the spoke* of the wheels of a buggy boat, so that the 
the two-fold purpose of paddle-wheels and carriage wheels, in the manner set forth. 

120. Kevolvino Fire Arms; W. C. Ellis and J. N. White, Springfield, Massachusetts. 

Claim— The projection at the bottom of the chambers of the cylinders, on which the fulminate of the 
cartridge rent*, and is struck by the hammer in ,th« discharge, Also, the flaoch of the cartridge parallel 
with the barrel, tlio two in comliination, lor the purpose specified. 

121. Apparatus roa Tanning ; L. C. England, Oswego, New York. 

Claim— In combination with the leach-vat and the conveyer trough, the pair of rollers to crack the wet 
bark before it la delivered into the leach vat. 

122. Fireman's Ladder ; Daniel Fitzgerald, City of New York. 

Claim — 1st, impending a ladder upon a standard, so that it maybe elevated and turned in any direction. 
2d, The arrangement <>f the branch pi|>ea with the stop-cocks for use at various heights. 3d, Making the 
main pipe serve as u hand-rail to the ladder, and to give it stiffness, by sotting It up a little above and par- 
allel to it. us described. 

128. Method or Hanging Pictcres, Loorixo-olasses, Ac; W. A. Foster, Chester, Connecticut. 

Claim— Adjusting picture frames or mirrors to different positions and tit different angles, by means of a 
central hiuge and levers, as descrilted. 

124. Bkekcu-loading Fire Arms; M. J. Gallagher ami Wm. II. Gladding, Savannah, Georgia. 

Claim — Forming the chamber in the barrel and breech of the gun of the shape of twofrustrums of cones, 
or of a frustrutn of a cone, and a section of a parabolic spindle, whose bases meet at or near the Hue of the 
joint between said barrel aud breech, for the purpose of containing a cartridge, case of the form as repre- 
sented. 

126. Clothes Frame ; Joseph flasser, Toledo, Ohio. 

Claim— The arrangement of the braces and arms In connexion with the standard and legs, as set forth. 

120. Dumping Car; David Glover, Cass T.wnshlp, Pennsylvania. 

Claim— The construction of a revolving tip placed upon a movable frame or trnck. the side pieces of 
which form, at a certain stage of the ojteration, a continuation of the main track or foundation, by means of 
which the wagon or car can be taken, without baudling. from the .main track or foundation, with the load 
moved to the place required, and there duui|*-d in any direction. 

127. Shingle Machine; Freeman Godfrey, Grand Rapids, Michigan. 

Claim— The cams, gearing into rack l<ars attached one to each end of the carriage, said cams being fitted 
in a yielding or adjustable cciitre-jtoiscd frame, and operated from the power lever, through the medium of 
the pawl, ratchet, aud gearing. 

128. Machine for Making Paper Bags; Wm. Goodale, Clinton, Massachusetts. 

Claim — 1st, Making the cutter which cuts the pnp-T from the roll or piece of the form herein described, 
that, in cutting off the pajtcr, it also cuts it to the re.juir d form to fold into a bag without further cutting 
out. 2d, The attachment of the former directly to the cutter to operate in combination therewith, and with 
a folding table. 3d, The dencriltcd mode of applying and arranging the {taster, to ojierate in combination 
with the folding table ami the former. 4th, The construction of the side tapper* with angular ends, for the 
purpose of |iartly folding the sides of the bag. 6th. The knock-off, o|tcratiug fu combination with the former. 
6th, The vibrating frame with its rollers, operating in combination with the former and the knock-off, as 



described. 7th, The arrangement of the table, the cutter, the former, the side Uppers, the bottom paster, the 
knock-off, aud the vibrating frame, to operate in relation to and in combination with each other. 

129. Machine for Splittinu Firewood ; Darwin A. Green, City^f New York, Administrator of Ellas Davis, 

deceased. 

Claim— The slabbing knife and splitting knives secured to one cross-heud, acting simultaneously at the 
forward movement of the latter, as described. 

130. Drt Gas Metres; Tobias Grodjlnskl, City of New York. 

Claim — Attaching each pair of the plates, or their equivalents, to the flexible part of the i 
dry gas metre*, by overlapping parts of the one upon the other, in the manner set forth. 

131. 8ewi.no Machines; George llensel, City of New York. 

Claim— The construction of the disc with an elastic plate attached, and operated by means of a cam, in 
the manner set forth. 

132. Stoves; 8. Emilias Hewes, Albany, New York. 

Claim— A revolving fire-pot, arranged to traverse perpendicularly or to be raised and lowered, as de- 
scribed, for the purpose of supplying air to, and shutting it trout, the openings in the side* of the fl re-pot, so 
as to effect a ready and perfect combustion and consumption of the fuel. 

133. Clothes Frame; II. J. Ilolmes, Warren, Massachusetts. 

Claim — A series of vertical frames, one of which has permanently affixed to it a i 
said cap and foot pie e foims suitable bearings for other frames, arranged as set forth. 

J34. Water-whirls; John P. Hughes, Spout Spring, Virginia. 

Claim— Making the water arms in sections, essentially as described. 

338. Dumping Wagon; Anthony lake, Lancaster, Pennsylvania. 

with Its lever, the partitioned box with its rack bar on the bottom, the handled 
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106. Machines pot Drkssino Mill-btosrs ; John W. Kennedy and Jobn F. Plumnier, Plainfield, Connecticut. 

Claim — The arrangement and combination of the Hrbor. forked arm, spring, shaft, c, ratchet and pawl, 
wiper, bar, movable cam-, shaft, K, and adjustable- plate, a* described. 

137. Head-block for Saw-mills; J. Kurtxenian, Lancaster, Pennsylvania. 

Claim — The sliding; rack bar placed longitudinally In the carriage, and adjusted therein by the wedgca 
in connexion with the gcarina. whereby the two aides mny. by a suitable ailjustment of the wedges, be ac- 
tuated both simultaneously and separately, as may be desired. 

138. Method op CoTSoTRtciiso Mallets; Wni. Lance, Oluey, Illinois. 
Claim— Tho manner of their construction amrarnuigutuent, as described. 

130. Bkk-mvks; John K. Le-dy, Woodstock, Virginia. 

Claim— 1st, The buses, constructed and arranged in the mnnner specified. 2d, In combination with the 
boxes, the pipes, and their faucets, all arranged in the maimer aet forth. 

140. Silimometer; Robert II. Long, Philadelphia, Pennsylvania. 

Claim — The means of drawing into a vessel water from a steam boiler as a means to facilitate testing the 
density of thu water in the same, constructed and arranged as set lorth. 

141. LlPE-PREBERVixo It APT ; A. G. Mack, Rochester, New York. 

Claim — Surrounding a cask or chamber with conical floats arranged radially with said chamber and 
hinged thereto, and covering thecoma with canvass, or other suitable material, aud bracing thu whole together 
by a rop", suitably arranged. 

142. Paixt Caxs, Ac; John Masury, Bnoklyn, Xew York. 

Claim— Tho const niction of a meullir can t..r hermetically scaling paints and other stiMances, having 
attached thereto a rim or ring pf thin bra*». or other soft nu tal. in snob a manner that flu- top or cover mar 
l*> removed by scverin* the !>ai.l rim or ring of .brass, or other a..ft metal, with a penknife or other sharp In- 
strument, In the manner described. 

143. Birth-boring Acoeius; A. A. McMahen, Oxford. Missfswippl. 

Claim — Bracing the two ends of the spiral portion of the auger by means of tho central rod, in the man- 
ner dc*cril>cd. Also, the manner of securing the boring tools mid rod to the spiral, by which they muy be 
removed and replaced without makjng any clianges on the spiral, in the manner described. 

144. Dremixo Machine; Anton Menge, Point a la Hache, Louisiana. 

Claim — 1st. The bucket frame, when resting upon adjustable casters or friction rollers, and operated so 
as to 1* swung from right to left of the Ixxit aj>on a circular track, in combination with the owlllatlug shaft, 
all arrangtKl in the mauncr set forth. 2d, The buckets having a hinged back, arranged as speciflod. 

145. Preserve Cajts; P. 0. More, Beliefontaiiie, Ohio. 

Claim— The peculiarly formed cap. In combination with the cntrcd spring lip. 

M6. Portable Ovkx; Z. X. Morrel, Cameron, Texas. 

Claim— Forming the phi on the handle on the cover of a Dutch oven or skillet, In combination with the 
tube under tho centre of the frying-pan or gridiron. 

147. DtnaMOMETER ; Charles Xecr, Allwiny, Xew York. 

Claim— The combination of the rigid arm or anus and yielding incline or Incline* with the loose pulley, 
or Its equivalent, whereby the power exerted to rotate the shaft is denoted by the motion resulting from the 
prcftoure against said yielding incline or inclines, for the purpose of funning a rotary dynamometer. Also, 
the re-volvinjr and sliding cone adjusted in its position according to the power applied from the pulley to the 
shaft, when combined with a registering apparatus to record thu amount of power made use of. 
149. WA.ini.xo Machine; Charity Pendleton, Galena, Illinois. 

Claim— 1st, The combination of the two horizontal bars or rails, J and M, having acircular reciprocating 
motion, with the fixed corrugated cylinder surface forminij the bottom of the machine, and having its axis co- 
incident with the axis of motiou of the said Isirs. the parts U-injf constructed and Rrraugvd as described. 2d, 
The comMnatiou of the slot or mouth in the arm, and t lie tenon at the < n<|s..f tin- corrugate*! rubbiujc l*r, *» 
with the perforated lur. J. by which the portion of the said corrugated rubbing twir. h. may la- altered with 
respect to the bottom of the machine, so as to increase or diminish its distance therefrom, and without alter* 
Ing the position of the bar. J. 3d. The combination of the corrugation-! on the lower surface of tho rubbing 
l«ar. m. with similar corruptions on the l>ottom or concave of the machine, but so arranged that tho direction 
of the two seta of corrugations will be at right angles to each other. 

149. Method op Operatiso Wixdla&seh wiikm Applied to Hay-presses, Ac; Peter Philip, Ghent, New York. 

Claim — 1st, Attaching the wheel or table to tho capstan, so as to l>e operated upon by the looae or bonni- 
aweep as a brake, for the purpose of stopping the press at any point of descent, while being filled, and of 
regulating and controlling the motion of the capstan in the uncoil. '2d, Providing the capstan with the arms 
and tho loose or boom-sweep, iu combination with the chock lever, in the manner and for tho purpose set 
forth. 

150. MACimm for Bori?to Htras; Daniel Quimby, Littleton, Xew Hampshire. 

Claim — The shaft, the boss placed on wild shaft and provided with a conical tore, and having the collar 
and arms attached, the screw rod connected with the collar by the gearing, and providing with the divided 
nut attached to the upright, arranged as set forth. Also. In combination with the parts above named, the 
convex projection placed on the shaft, to operate as specified. 

151. Pocket R roister of Comrt; P. D. Richards and F. X. Thayer. Xew Orleans, Louisiana. 

Claim— The construction and arrangement of a hand-operating talley, consisting of three indexes and 
corresponding wheel* to indicate count, as specified, the whole being operated by a projecting stud and spring 
brake with its gauge. 

152. Pew ajcd Prkcil Cam; John Richardson, City of Xew York. 

Claim — The arrangement of the spiral grooved sleeves and their connexion with the pen-holder and pen- 
elf, and also with the outer shell of the case, as described. 

153. HtrRobtatic Liptimo Jack; John Robertson, Brooklyn, Xew York. 

Claim — Tho employment of the exterior movable hydraulic cylinder with toe-plece'npon its surface, in 
combination with the standard, which serve* also as piston and eduction pipe, as described. 
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154. Self-pet.vchinq Whifflf-trees; Wtn.O. Russell, Winchester, Virginia. 

Claim — A swingle or whiffle-tree provided with a leror turn bar, together with the spring clasp and tbe 
hinged or Jointed booking ferules, arranged iut set forth. 

156. Coal Suva ; Ellas T. Savage, Albany, Now York. 

CUini — The employment of the two balf-globoa, in which there arc interstices, m a coal sifter, when mid 
hnlf-Klobea are provided with grooves, tongues, and shoulders, the name being used iu connexion with a box 
or cylinder, by means of which the two portions of the globe are prevented from moving cudwiso of the trun- 
nion* and aro prevented from separating. 

156. Sawing Machine; T. W. Schmidt, Philadelphia, Pennsylvania. 

Claim — The combined arrangement of the stationary frame fitted with the adjustable holders and the 
saw carriage operated by the crunk, shaft, f, spur wheels, sliaft, m, and rope or chain, whilst the saw hi at 
the same time rotated Uirongb the media of the gear-wbeel, pulley, and band, the said stationary Ira me and 
the said moving saw carriage, operating together as described. 

157. Machine fob Making Hand-rails for 8tairs ; Cornelius R. ShacfTer, Gettysburg)*, Pennsylvania. 
Claim— The combination of the perpendicular square post erected upon the base with the draft-board, 

pitch-boards, rod, and arm, arranged as set forth. 

158. Confectjonert Safb; Reuben Shalcr, New Haven, Connecticut. 
Claim — The confectionery safe, constructed substantially as specified. 

150. Corn Uuskers; George F. Shaw, Woburn, Massachusetts. 

Claim— The combination and arrangement of the cylinder and concave roller, as described. 
100. Rkpinino Ikon ; Christian Shank, Canton, Ohio. 

Claim — The use of the external crucible or hearth having the tweer pipe, the projecting stone, and the 
ccape pipe, operating in such a manner that the blast shall deflect from the side of the upright atone and pro- 
duce a rotary movement in the molted metal for the purpose of refining the same, as specified. 
Ml. Threshing Machines ; Joseph Siddall, Philadelphia, Pennsylvania. 

Claim— The combination of flails, roller, slides, and straps, when said flails are constructed with the 
flexible Joints, the arrangement and operation being as set forth. 

162. Lock for Kike Arms; Michael Tromly, Mount Vernon, Indiana. 

Claim— 1st, The combination of the books, or their equivalents, respectively formed on the claw of the 



link and the trigger, as described. 2d, Widening the upper end of tho trigger so aa to form a projection in 
front, whose lower curved edge shall operate on the curved surface of the claw, iu tho manner set forth. 

163. Artificial Stork; J. L. G. Ward, Adrian, Michigan. 

164. Preserve Cass; Oliver N. Weaver, Dover, Kentucky. 

Claim — The perforated elastic plug secured in the top of a provision can, with a nozzle and tube com- 
municating with an exhausting chamber, as set forth. 

1C5. Trap for Animals ; Loren Wetmore, Tioga County, Pennsylvania. 

Claim— 1st, The peculiar construction and arrangement of the manifold trap, as set forth. 2d, The 
arrangement of the trip provided with a fulcrum or fulcra, guide pin, and arched wire, for operating the 
trap, as set forth. 

166. Attaching thr Heads of Metallic Powder-kegs, 4c; James Wilson, Charles Green, and Wm. Wilson, 

Jr., Wilmington, Delaware. 

Claim— The double seaming of both heads of the keg and the opening in one head, In tho manner de- 
scribed. 

167. Hollow Acgrr ; Arcalous WyckofT, Elmira, New York. 

Claim— Combining the transverse auxiliary cutters with the prime cutters and elliptic opening of the 
annular cutter bead, as described. 

108. Brkixh-loadino Firk Arms; Peter Altmalr, Assignor to self and Myron M. Faxon, Lewiston, Pennn. 

Claim— In Combination with a fixed breech-plece, a hinged barrel, so arranged as that the said barrel 
shall swing upward and expose the chamber of the breech-piece, below the rear eud of the barrel, for insert- 
ing the charge, as described. 

169. Monet-drawer Alarm; R. M. Campbell, Bast Cambridge, Assignor to self and Benjamin S. Wright, 



Claim — The combination and arrangement of the two levers and the spring latch with >be clock-alarm 
np|Miratua, the striker, and bell, and the combination of the same and a aeries of perforated key slid*-* and a 
sot of T-bars applied together and to such levers so as to actuate the same. Also, tlte combination and ar- 
rangement of the T-bars and the perforated key slides, to operate in manner described. Also, in combination 
with the key-lock and tho T-bar, I, a latching apparatus placed in the case, and constructed so as to lock both 
the cover and the T-bar, or either, as specified. Also, thx combination of the detector or indicator with the 
case cover and the T-bar, H, and operated iu manner specified. 

170. SafeTt Apparatus for Cmr Railroad Cars; Samuel Green, Lambertsvillo, New Jersey, Assignor to self 

and W. R. Green, Philadelphia, Pennsylvania. 

Claim— The swinging frame in connexion with tbe bolt and the cover, the brake blocks in connexion with 
the chains and rods, and the stationary supporting piece, or their equivalent*, arranged in the maimer de- 
scribed. 

171. Clasps for Skirt noops ; Samuel B. Guernsey, Waterbury, Connecticut, Assignor to W. H. Reed and 0. 

W. Zcigler, City of New Tork. 

Claim— Connecting tbe hoops with the straps, or equivalents thereof, for connecting and smi|<cnding them 
by means of plates beut to embrace the hoops, and funned with two slots or apertures, through which tho 
strapa, or equivalents, pass, thus clasping tho straps, or equivalents, to the hoops, as described. Also, the 
ployment of the metal clasps, oouatructed as above described, in combination with 



llh and aa a means of 

tag tho ends of the boops, as described. 
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172. Cattle G atm for RAtiROADfl ; Moses Hull, Jr„ Assignor to self and 8. H. Judy, Osborn, Ohio. 

Claim — Constructing a cable guard or gate with Its cross-bar or shaft below the nil of th« railroad track, 
and operated bj springs, m described. 

173. Afparatps for Pacxiito PRcrr; Robert Law, Lockport, Assignor to self and P. T. Wi, Olcott, X. T. 
CUltn — The V-shaped or wedge^ctlng yoko provided with fulcrum pins, and the hooked recesses in the 

upper ends of the bent clamping levers arranged nnd acting in combination with the screw, fulcrum link, and 
claws, or their equivalents, in the manner specified. 

174. Bkwtxq Macbutu ; 8ldney Parker, Assignor to self and Hugh Ilerringshaw, City of New York. 
Claim— The combination of the hook nnd the feeding are, in the manner set forth. Also, the method of 

adjn»ting the feed, by means of the combination of the spring piece and the feeding arc, in the manner do- 
scribed. 

175. StvuR Mnu; John Paynter. Assignor to self and John McCorkle, Bhelbyville, Indiana. 

Claim— The combination and arrangement of the Journal, wheel, gearing, nnd rollers, the whole being 
suspended in a frame, and constructed as described. 

17ft. Wi*m>« Srei*«« or Thrkao; Asa T. Ring, Newton, Assignor to N. T. Spear, Boston, and A.J. Robinson, 
Milton, Massachusetts. 

Claim— The combination of the clamping spring, screw, and guide pin or rod, with the tightening and 
supporting shauk and bobbin, arranged as specified. 

JULY lf». 

177. Washiwo Macrtte; Lewis Allen. Sleepy Creek, Virginia. 

Claim — The construction of the open hollow washing, Honing, and dipping cylinder, composed of a frltw 
of bars placed at regular intervals from each other, and provided Willi an o|n«u net-work. Also, in combina- 
tion therewith, the fluted or ridged prtamre, bquccziug cylinder, and detachable framing, arranged iu tho 
manner described. 

178. Variable txnADST Device ron Steam Escmtes; Jacob Barney, Chicago, Illinois. 

Claim — Int. Tin- employment of two cylinders so provided with gradually tapering grooves in eneh. that 
when rt!V»lv<tl together, an exp Hiding and coutnicting circular o|ieiiing will be formed for the pur|ioM of 
regulating the passage of the exhaust steam from locomotive and other engines. 2d. The cylinder, us con- 
structs, when used in coiiibi nation, the tlubt nietallic case and puckiug, arranged in the manner set forth. 

179. Vmtersal Joints; James Baylor, Cunton, Illinois. 

Claim— Connecting shafts, when placed angularly with each other, by means of the universal Joints, con- 
structed as described, by which a rotary piotlon may be transmitted from one shaft to the other. 

[This invention consists in the employment of a cylindrical coupling lx>x. having two slotted bars pivoted 
within and at either end of the box, at right angles to each other, to the centres of which the ends of tho 
shafts an- pivoted, so that a rotary motion can be conveyed from one shaft to the other when they have a con- 
siderable inclination, thereby dispensing with the beveled wheels commonly employed for this purpose, and 
detaining a regularity of motion with very little friction.] 

180. Boot-trers; W. H. Bettes and I. II. Parker, Kokomo, Indiana. 

Claim — 1st. The employment of the sleeve in connexion with the screw shaft, the two being arranged as 
set forth. HI. The arrangement of the cords with the levers, in tho manner set forth. :td. The conihlnutlon 
of the, instep, sid> -pieces, and toe-piece, when so arranged that they will operate simultaneously, as described. 

161. Hr.twTKAt. Cord-pin; J. T. Bever, Mnlnesville, Missouri. 

Claim— A bed*t.<ud cord-pin, consisting of two parts, which are constructed nnd operated in the manner 
described. 

fThe invention consists In forming an eye through tho ordinary pin, and having a turning-piece pass 
through said eye. This piece has a square head to twive a wrench ; it also has ratchet teeth formed on it to 
gear with reverse set ratchet teeth forund in the side of the pin. The lied cord attaches to the inner rud of 
the turning-piece, and consequently when s«id pl.-ce is turned, the cord is twisted and made tight; the ratchet 
teeth preventing any slipping after tbe desired tension on the cord is produced,] 

182. Svuar-cane Presses; Wm. Bull, New California, Wisconsin. 

Claim— The arrangement and combination of the hinged adjustable frame, z, roller, J, frame, A, wedge, 
inclined pponts, and roller, », as described. 

ISa. Cotton Gin Sharpener; A. II. Bnrdine. Chnlahoma, Mississippi. 

Claim — 1st, The combination of two-crossed reciprocating flies with a circular feeding disc, which is con- 
el meted with an angular recess and an inclined hook at one point of its circumference. 2d, Tbe cotnbinatiou 
of the above with a Jointed slotted frame and a driving cam. 
184. 8tovm; P. N. Burke, Buffalo, New York. 

Claim — Tho arrangement nnd combination of the perforated plates, the partition plate, the floe, the fire- 
guard, hot air-pipe, and chamber. 

184. Machines for Plamino Metal; Jeremiah Carhart, City of New York. 

Claim— 1st, The pressure plate or plates. In combination with the reciprocating bed and feeding strip, 
when said plates extend substantially the lengtli of the blank to be planed, and the bed travels fiir enough to 
carry the f.-cding end of the strip entirely |si*t tho facing cutler at each operation. 2d, Rebating the Inner 
edge* of the prewmro plate or plates in Mich manner as to furnish at once edge guides and pressure for the 
blank while being fed to the cutters. 3d, In combination with the pressure plates and cutters, tbe shields 
extending downwards from the pressure plates to protect the space between the pistes from shavings and 
ather foreign matter. 4th, In combination with the reciprocating bed and feeder, the scraper and brush, set- 
lag in combination for cleaning tho bed and feeder or feeding strip. 
186. Harvesters; Herman Carter, Greene, New York. 

Claim— The vibrating discharger, in combination with the rake, arranged In the manner described. 
117. Car Air boat Propeller; Robert Cartwright, Ithaca, New York. 

Claim— Tho step or bearing block, arranged relatively to the rudder and veascl to receive the end thrust 

80» 
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of the propeller shaft. And thus relieving th« gearing and rudder from pressure, the whole end thntot of the 
propeller being upon the step-block, which is arranged to admit of any lateral motion to the vessel • centra 
lino, thus forming a steering as wdl as propelling power, and beiug all placed externally, It entirely obviates 
the necessity of entering the Teasel below the water line. 
188. Coffee-pots ; William Cbesteriuan, Central in, Iowa. 

Claim The arrangement and combination of the piston-packed straiiier, cylinder, receiving vessel, 

socket, and condenser, as described. 

[By the peculiar nrranptneut of this coffee-pot, when the water in it is heated, the steam presses op 
through the strainer containing the ground coffee, and through a quantity of water above the strnmer. so 
that when the pot It taken off the fire, a vacuum is formed in the lower portion of the pot, and tin- water 
above the strainer is forced through the ground coffee Into the lower portion of the pot, whence it ih drawn 
off bv a *|«ut,and the upper portion of the pot is provided with an air-tight vesael, which ecu a* a coudeu^r 
fur the vapor of the uppermost water, eo that no i 



i vapor of the 

189. Vegetable Ci tter; John Clary, Dnyton, Ohio. 

Claim— The arrangement of the cutting disc suspended from the cross-piece iu connexion with the con- 
vex cutting edge of the cutters, in the manner set forth. 

190. DoCMX-AcnxQ Pomps; William II. Davis, Austin, Indiana. 

Claim— The construction and arrangement of the air chamber, side pipe, and rylltiriVm. and Hunch at Die 
top, all In one piece of casting, for the pur|>ose of sus|>endlng the cylinders sufficiently deep la the welt to 
prevent freezing, in combination with ihn bottom plate. 

191. Stoves; Rufus Dawes and W. C-Choate, Washington City, D. C. 

Claim -The combination of a now fire- mom for a downward draft, having a Ud to close the opening af tthe 
top, containing a valve in the lid and an opeu grate in front, having adoor to close this opening sir-tight, witU 
a system of ovens heated and ventilated. 

192. Rot ART Cultivators; B. F. Field, Sheboygan Falls, Wisconsin. 

Claim— The combination of two or more wheels on ono crank eccentric or equivalent axle, when the said 
wheels are arranged in |«ir» on the axle, one wh.-c 1 within the other, and so as that the *P«««_e forks Bt " 
tached to the Inner wheels shnll pass out and in through the apertures in the outer wheels, for the puryKsw 
of displacing and pulverixiug the soil over which they puss, in the manner described. 

193. Stoves; J. D. Field, Davenport, Iowa. 

Claim— The fire-chambers, n i, flue, and water heater, the latter t>eing provided with Inclined tub** to 
form the grate of the fire-chamber, r>, the above ports being arranged relutively with each other, the oven, 
and the smoke-pipe, to operate as act forth. 

194. Variable Cut-opt Gear with Steam Exoiices; Ambrose Foster and Noah 8utton, City of New York. 
Claim— The employment for operating either the main valve or valves of an engine ora »*n«rate icut-ff 

valve or valves, of a compound cam. competed of two parts,cand », constructed and combined with each other 

and applied to the main or a counter tdinft, as dcwriliod. 

19f>. Lock for Safes. Ac; August Frcutel, City of New York. 

Claim— 1st, The sfotfc-d wheels, m, on the tumbler, 1, and the plates, fn combination with the wheels, 6, 
of the knul*. when said wheels, m. are »o arranged that the act of unlocking, or attempting to unlock, the 
bolt moves th« wheels, ni. away from Hie wheels, o. in the manner specified. 2d, In combination with the 
tumbler, 1, c irrying the wheels, m, and acting as aforesaid. 1 claim the cross-piece and tumbler, as set forth. 

196. Harvesters ; C. B. aud (1. B. Garlinghouse, Allensville, Indiana. , 

Claim— The peculbir arrangement of the disc in relation to the mechanism for operating the cutters, the 
standard, and sliding frame, in the uinuuer specified. 

197. Trimmer tor Lamp Wicks; Ilalvor Halvoreon, Cambridge, Massachusetts. 

Claim— In combination with n knife and bed or anvil, or other suitable wick-cutting devices, gauges, ar- 
ranged as shown, or in such a manner as to hold or retain the wick, aud preveut it expanding laterally, while 
under the action of the cutting device. 

198. Lathes; Jacob Hess, Niagara Falls, New York. 

Claim— The combination or the grooved central shaft with its movable discs, adjusting gears, and index 
spring hook, all arranged in relation to each other, as set forth. 

199. Machines for Kakixo and Loadixu Hat; Grove Howard, Westfield Township, Ohio. 

Claim— The arrangement of the endless belt, pulleys, curved teeth, rods, lever, and catch In the frame, 
and with the body, constructed and operating as specified. 

200. Bit-stock akp Wrb!<ch; L. 8. Hoyt and B. B. Beers, New Fairfield, Connecticut 

Claim 1st, The wimble or bit-stock wrench with one permanent and one movable jaw, which may be 

readily adjusted to turn nut* or screw* of different sir.es. 2d, The block, or its equivalent, with a socket 
adapted to receive and hold the shanks of common bits and fitted to the permanent or mot able jaw, or now, 
so as to h-.ld the block and bits. 3d, Tho screw, so arranged as to fasten the block on to the jaw and the Wt 
in the socket at the same time. 

201. Steam Cock; Wm. Johnson and Martin Sllmser, Auburn, Now York. 

Claim— A plug cock, with a sectional plug, whoso sides arc inclined to its axis, in combination with a 
single casing: through which and directly opposite are openings whose aide* are parallel to the axis of the 
plug, and constructed as described. 

Joi.vr for Pump-pipes ; David Knowltou, Camden, Maine. 

Claim— Making the Joint hemispherical, in combination with the stiff or rigid lunches, by which the 
parts joined hemispherically may be held at the desired angle. 

203. Ships' Warpino Chock; David Knowlton, Camden, Maine. 
Claim— The cast iron wurplug chock described. 

204. nosx CocrpLUto; A. II. Lowell, Manchester, New Hampshire. 
Claim— The locking devices described, in combination with the screw tube, Rrranged in connexion with, 

de of sakl locking device*. 
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205. Grain Separators ; Franklin I. May, Beverly, New Jersey. 

Claim — 1st, The two tide or supplementary inclined plane*. In combination with the short Inclined piano 
and the two adjustable {glides, arranged together so aa to operate an described, 'id. The employment of the 
sliding board in the shaker, when the said board ia arranged to operate in combination with the scrvens 
therein, for the purpose of Utter preparing the grain, Ac, for the inclined planes and the rotary screen. 

2l)6. Foot-stoves ; James II. Mayduta, Eaton, New York. 

Claim — In combination with a foot-stove, the several parta thereof being arranged in the order specified, 
the employment of a lamp constructed with an intermediate apace filled with plaster of Paris, or the equiva- 
lent thereof, whereby I am enabled to prevent the heating of fluid contained therein. 

807. Machine for Turning Skins; Isaac C. Mayer, Jersey City, New Jeraey. 

Claim— The implement, constructed and operated as herein described, for the purpose of turning tho 
skins used by furriers. 

20S. Furnace Grates; E. I. McCarthy, Saugortiea, New York. 

Claim— A furnace with a aeries of stationary grate bars, in combination with a series of movable blades, 
so arranged as to pass between ami above the bars and descend below so for a* not to obstruct the draft and 
be beyond the influence of the intense heat of the furnace. 

209. Excavating and Gradino Machine; Z. N. Morrel, Cameron, Texas. 

Claim — 1st, The employment of a revolving cylinder «>f blades, arranged at the lower end of tho Inclined 
digger, Id combination with aaid digger, and with a aerie* of coulter ploughs, arranged at the front end of 
the machine. 2d, The employment of. a revolving cylinder of teeth or blades, arranged at the upper end of 
the inclined digger, In combination with aaid digger. 

[By this invention the anil is first cut up in long narrow slices, then divided transversely into small clods, 
next elevated and pulvcrixed, and then conveyed f.y endless longitudinal uprou couveycrs, which discharge it 
at right angles to or on one aide of the guide or ditch.J 

210. Macbink roB Scouring and PousniNQ Coffee; William Newell, Philadelphia, Pennsylvania. 

Claim— The combination of the two cylinders, having a space betwocu them, with the scarified arms or 
tKwters moving in contrary directions. 

21L Railroad CAa Brakes; William Perkins, Plympton, Massachusetts, 

Claim— 1st, The arrangement of the sliding buff, ra, brake levers, n»d, i, hooked rods, h V, and staple, to 
operate in combination with the brake. ".2d, Arranging the brake shoes, in couibinntion with the staple and 
hooks, m m'. 3d, Th- arrangemeut and combination of the hooked rod*, 1 1'.and the rods, o o', and with Uio 
Staple, so that the books, m in', can be atljiixt.il according to th; direction in which the car is to run. 4th, 
The arrangement and combination of the sliding buffer, lever, and spring, aa skeined. 

212. Mode of Heatino Drtinq Cylinders hi Steam; A. P. Pitkin, Hartford, Connecticut. 

Claim— In combination, tho closed heating cylinders, force pump, vacuum valve, and connecting tubes, 
fn the manner set forth. 

213. 8a w Gummkr; William Porter, Mexico, New York. 

Claim — 1st, The arrangement and combination of the lever with the sliding box by means of the bar, m, 
so as to give a continued and downward action U|ion the cutter or burr by the nw of tho roiled springs, 
thereby feeding the said cutter or burr. lid. The arrangemeui and combination of the index pointer*, with 
the index and the bars, t t', connected to the frame, so aa to give any required direction to the cutter or burr. 
3d, The use of the aet-acrew by means of which the distance Wtwecn the blocks is adjusted proportionally 
to saw plates of different thicknesses prior to being fastened thereto by the eccentric lever. 

21*. Oscillating Steam Engines ; John A. Heed, Jersey City, New Jersey. 

Claim— The arrangement of the reversing valve in a steam chest on the top of a bridge-piece, In combi- 
nation with the separate imssage* in the bridg. --piece communicating tho chambers iu the trunnion boxes. 

215. Apparatus for Working Pumps; Benjamin Knbbius, Maehias, Maine. 

Claim — The combination and arrangement of the crunk, fly-wheel, lever, walking beam, and plBton rods, 
as act forth. 

216. Furnace for Dkntal Purposes; Edward A. L. Robbins, City of New York. 

Claim— The arrangement and application of the double inclined grates. a* set forth. Also, in combina- 
tion with such inclined grates, the jiarts to contain the lnuffic, retort, Ac, as set forth. 

217. Mat Press; Charles llundlett, Alden, and John W. Drummond, Winslow, Maine. 

Claim — Tho arrangement of the driving drum or windlass and driving gear with reference to the press- 
box and the platen screws and their pinions, disposed on the sides nf the pre«s-l>ox. Also, the combination 
and arrangement o( the connecting rods and rings with each platen-elevating screw, and the liars of the cover 
of the press-box, the whole being to operate as »|«cined. Also, the mode of applying the draft -rope guide to 
the press frame and the driving pulley, that is, by means of a fulcrum, and thu screw or projection made to 
enter the helical groove of the driving pulley. 

218. Edge Planks; Henry Sauerbicr, Newark, New Jersey. 

Claim— The bevel wheel, e, pinion, worm, wheel, «. socket shaft, pinion, feed wheel, cutter head, gauges, 
roller, lever piece, and Corliss head, arranged as specified. 

219. Hydraulic Motor; Morrill A. Shepard, Orln, Illinois. 

Claim— The combination of the vacuum tube, e, and tube, c, for giving motion to the water-wheel by tho 
act loo of an undammed stream, as described. 

220. Metallic Bung ; T. Briggs Smith, Marietta, Ohio. 

Claim — A metallic screw bung for casks, or other wooden vessels, for holding liquids, with a knifo-Uke 
thread, and an elevation at any point between the threads, and a shoulder on tho bung let into the stave. 

221. Furnaces; Lewis Solomon, City of New York. 

Claim — So constructing a desulphurizing furnace for roasting tho ores of precious metals, as that the heat 
shall be applied first bmieatn the sole of tho furnace and afterw irds on the surface of the ore, when the same 
Is combined with a chamber arranged In the base of the chimney f.»r tho reception of such Tolatillied par- 
ades of ore, Aa, as may be driven off by heat or carried over by the draft. 
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£22. 8i»ow Ploughs; M. B. Spafford, Warsaw, New York. 

Claim— The vertical rotary abaft with lu spiral wings fur the removal of mow from the railroad truck, 

aa described. 

243. Lasts ; Olwd 8. Sonire, New Haven, Connecticut. 

Claim-The arrangement and combination of tlie longitudinal sections, strip*, and bolt, aa described. 

[By this improTemcnt the manufacture of India rubber boots and shoes Is much facilitated, the lasts bring 
made in two halves, so that the shoe or boot Can be widened without the length being Increased and varieties 
of shape obtained without the necessity of talis u|«on the last.] 

224. Meat-hasher ; George Storcr, New Britain, Connecticut. 

Claim— The hollow or solid cylinders with [jointed angular teeth, the base of whlcb teeth baa nearly In 
contact, and lu combination therewith, the device for adjusting the cylinders, as sped fled. 

226. Stoves; John G. Tread well, Albany, New York. * 

Claim— The combination of Hie division, c, with the damper and doors, arranged in the manner specified. 

236. Stoves; John 0. Treadwcll, Albany, New York. 

Claim — The employment of hinged plate, in combination with the hearth-plate above, the two being used 

in the manner specified. 

227. Euiow voa Stove Pipes; A. K. Tupper, Clarkson, Michigan. 

Claim— Constructing the joiut of pipes with flauch, f, and the overlapping Hunch, f, so as to allow the 

pipe to be adjusted at any desired angle. 

225. Machine for Ccttiso Hekls and Soles von Boots axd Shoes; Albert Warren, Jefferson, Ohio. 

Claim — The l>ent knife, T, resting on the shoulders of the movable slide*, as described. Also, the knife, 
T. resting on the shoulders, in combination with the knife, o., adjusted us set forth, and by which uuy aixu or 
shuj>o or leuther iuay.be cut. ready to be sewed or lagged upon the boot or shoe. 

229. HARVEiiTf.iuJ; \Y. A. Wood and J. M. Ko!*brook*. Uoosick Falls, New York. 

Claim — In combination with a main frame supported upon two driving wheels, and which frame carrie* 
the shaft ami main cog-wheel, a second frame, hinged to said shaft, so that the crunk shaft on said ««cohd 
frame shall always l<e lu a radiul line to thuiuuiu cog-whoel, however much said second frame may vibrate ou 
the main Inline. 

230. KvsiTKMxa for Bedstead Drapert; George W. Watrons, Hartford, Connecticut. 
Claim — A drupery fastening, constructed of a ea»e, hook, and link, as described. 

231. Pimhno Knuine; Henry K. Worthingtou, Brooklyn, New York. 

Claim -l«t. The comUnation set forth and exhibited of two direct-acting pumping engines, propelled by 
Steam or other fluid, so arranged as that each engine shall actuate the inlet and outlet valve*, governing the 
motive power of the other, thereby ensuring the constant action of at bant one pmnp piston upon the water, 
aud relieving the action of the pump fcui shocks and concussions. I'd, The arrangement showu ol two dis. 
tinct system.-, of levers adapted to the steam and cxhtust valve* <>, each engine, Uie one system to be operated 
Upon for producing motion aud lor determining the duration of the repose of the piston at the termination 
of the stroke, the other for bringing the pistons to a stale of rust. 

232. Railkoad Switches; Jacob Beachler, Assignor to self and J. F. Brickley, Anderson, Indiana. 
Claim— The obstruction or " scotch " applied to the turn-out aud connected with the switch ao as to bo 

operated automatically by the movement of the same. 

233. Elbows ron Stove Pipes; Norman Bedell, Assignor to 8. P. Bedell, Albion, New York. 

Claim — 1st, The employment of the metallic frame, constructed in the manner set forth. 2d, The com- 
bination of the clasp with the frame, as constructed, lor the purpose of holding the miter edges of the pipe 
together. 

234. Maciiixe por Pousuino Corks; H. F. Cox, Jersey City, New Jersey, aud Alex. Miller, City of New 

York, Assignors to II. F. Cox, aforesaid. 

Claim — The cork-polishing machine, consisting of n series of rollers roughened by a surface of pnmlce- 
atone. or equivalent abrading material, uud a brush or biualres acting iu conjunction to polish the cylindrical 
iiortion of luachiucmado corks. 

230. Dies for Siiapmq Articles in Metal; Levi Dodge* Assignor to self and Dodge ft Blake, Waterferd, 
New Yo»k. 

Claim— The forming of articles of iron, or other metal, when such articles are to be shaped by a •imnl- 
taneou* action or pressure of dies on several or all sides, the employment of the movable dies, operating sub* 
atantiully upon the principles act forth. 

230. Conx HusKxaa; Moses H. Grogg, Assignor to self and T. N. Page* South Boston, Massachusetts. 

Claim— The arrangement and combination of the small intermediate conical roller, larger conical rollers, 
guard, and hopper, as described. 

237. Stoves; Joseph C. llenderaon, Assignor to Rathhonc A Co., Albany, New York. 

Claim — 1st, TTie air-space between the oven nod the fin*, when so arranged that a descending draft tho 
whole width <>f the stove passes through said space, and thence to the fire, fl >r prtanoting combnstion, and at 
the same time rendering the temperature of the oven mora uniform. 2d, The damper at the front end of tho 
oven, in connexion with tho descending flue between the front plate aud fire-box, whereby the oven can ba 
entirely closed when the stove is lu use for roasting. > 

238. Cnvax ; Lorenzo Lake, Assignor to self and Wm. Patton, Middlebury, Pennsylvania. 

Claim— Tho dasher, made in the manner aa described, when the same •hall be operated by the devices, 
a* described. 

239. Jot knal-doxes rox Railroad Cars; Robert Mc Williams, Assignor to S. H. Hoffman, Philadelphia, Pa. 

Claim— 1st, The upper half of the box with Us socket formed by the flauchea, la com bl nation with the 
lower half or the box. when the two halves are arranged so that on adjusting the lower half to Its place it 
may assume tho position showu In fig. 1, and ao that when adjusted the end of tho oil chamber shall be close 
to the axle. 2d, The aelf-adjusting leather packing and the metal plate, when both arc dependent upon Uw 
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lower half of the box tor their proper position within the, other half, and when they are otherwise arranged 

In respect to both upper and lower half of the box, as set forth. 

S40. Snrtvo Macbixes; Louis Planer, Assignor to self aod Joaeph Auger, City of New York. . 

Claim — The combination of the peculiarly constructed notch which Is confined to the npper half of tha 
shuttle, and leav«a the lower half intact, witb a driver lit Ting a single born or finger, which entering the siid 
notch constitute* a guard to prevent the flying op of the beel of the shuttle. 

341. Harvestimo Machines; George W. Richardson, Assignor to self and 0. M. Weed, Grayvilta, Illinois. 

Claim — The application of the rack upon the reciprocating bar and pinion upon the vertical shaft, con- 
nected aud- arranged for operating the two aicklea at the same time by the cam wheel. 

242. Dam pes. rot Cooujto Stoves; Lyman L. Thomas, Dighton, Maaaachu^tto, Assignor to the Dighton 
Furnace Co. 

Claim— A damper placed in the outlet of the return flue of a cooking stove, near the termination of said 
fine, and of auch a form that when secured or hinged at its lower end to the aide of the flue opposite the oven, 
and when partially or fully cloacd it shall stand in a |hisU!oii more or leas diagonal arr»«t* the flue, and of such 
a length that it end never be moved more than twenty-five degrees from a perpendicular. 
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243. Mow or Sxrnxo Loos n» Saw-htlu; Asa Brooks, Tolland. Connecticut. 

Claim— The application and combination of the gi«tr and screw-shaft, the traveling ratchet and chock, 
the stops and the spring pawl, for the purpose as described. 

344. Bread Sucer ; 11. F. Bond, Hudson, Wisconsin. 

Claim— 1st, The movable tray operated automatically by the motion of the knife, in the manner set forth. 
2d, The bar, arranged as described. 

245. Tweer; 8. L. Bond, Greenwood, Sooth CaroUnat 

Claim— The arrangement and combination of the two pipes, c c, having their oriflres opposite to each 
other, witb the air chamber, so that the two curreuU of air on entering the chamber will oppose each other, 
and thus uniformly diffuse the air. as described. 

[The invention consists in introducing air from the bellow*-plpe. and compressing it to a certain o>kt> > o 
Into an air chamber, the cover of which Is perforated with a number of holes, so that the air escaping from 
the chamber is spread over a comparatively large area and with a uniform force. Thia cover when burnt out 
Is so arranged as to be easily replaced by a new one.] 

246. loos Folding Bedxtkao; John Biberthaler, City of New York. 

Claim — The arrangement of the bed bottom in two parts, one of which. A, lieing about two-thirds of the 
whole length of the bed, and to which the legs are Attached capsule of turning nnder said iwrt. when re- 
quired, and attaching the other part. I> (and which forms the upper or head part of the bed), to the legs near- 
est the head, in such a manner that the said part, n, may be turned over the top of tho Itottom part, a, while 
the legs to which the some is attached are turwd under the said part, a, in the manner described. Also, fixing 
the head part of the bod. D, when unfolded, either to the b-gs, h, or to the bottom part, A, by means of bolts 
or pins, in such a manner that by aoid bolts the Inclination of said part, d, may, at the soma time, be regu- 
lated to any desired position. ' 

347. Rettwo 8aii8 ; Henry Bessllng, City of New York. 

Claim — The slides, applied to work along the jackstay, or other suitable portion of the yard. In combina- 
tion with reef-points extended from the bark nail up through the jnckstay or yard, and with the reef pend- 
ant*. And, without confining myself to the particular construction <>f the |*wls, I claim securing the reef 
by means cf pawls applied to the yard, to operate in combination portions of the reef js-udants made of chain. 

[Thia invention consists In carrying the points of each reef of a sail up to the yard, and attaching th>-m 
to slides which are fitted to work along the yard, and to which arc attach"! the rcf pendants. By hunting 
on the nv-f pendants, the slides are caused to move lwngitudiuaily, and to draw up the reef points, and so reef 
tii* sail from the deck.] 

349. Stereoscopic Ixstrcirxts; A,h«. Beckers, City of New York. 

Claim — lit. Placing the eye-glasses in a movable cylinder. In »nch a manner that opaque pictures, plneed 
lmck to back, may be viewed by the same |>air of eye-glasses, fh« direction of the said eye-glasses b -ing varied 
by the partial rotation of the cylinder, to suit the opposite position of the pictures. 2d, The construction of 
the picture-holders with a double hook. 

249. Mac front for Stoxixo Cherries; K. C.Custer, Evnnsbnrgh, Pennsylvania. 

Claim— The machine for stoning cherries, constructed in a maimer siwcifled, with Its spirally grooved 
cylinder and adjustable stripper, arranged ns set forth. 

250. Fwcr Bolts; J. M. Clark, Philadelphia, Pennsylvania. 

Claim— The slide valve, or a a-Tlea of slide valves, without holes In them, so arranged and operating with 
the apertures in the sides of the bolting chest, that either of these apertures can be opened or closed or both 
closed when required, for the purpose of turning the material as desired, in either of the three directions. 

251. Steam nEATixa Apparatus; B. Wells Dunkloe and W. B. Moore, Boston, Massachusetts. 

Claim— The combination of the tubes, casing, inner and niter reservoirs, and condensation pipes, and 
esrape pipe, vrlth Its valve, with petticoat chamber and vaporizing pipe, and tho use of tho iron known as tho 
Poleux patent metal alloy costing, as set forth. 
ofi2. Door FASTEXtxa ; Charles Frost, Watorbury, Connecticut. 

Claim— The employment or use of the drop plate, Constructed of the form and applied to the door or doors, 
as set forth. 

253. Harvesters ; Henry Fisher, Alliance, Ohio. 

Claim — Attaching the draft or draw bars to the arms, L t', in the manner set forth. Alan, the pecnliar 
arrangement and combination of frames, tongue, spur, and arm, g, in relation to each other and to the main 
shaft, to operate in the manner * perilled. 
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254. Machine rem Fbedino PAPEK to Prixtutq Presses; G. H. Ferguson and Sylvester Ferguson. Maiden 

bridge, New Yurk. 

Claim— Feeding sheets of paper, singly, to a printing press. paper-raling. or other machine, requiring 
the f.-tl of a Mingle sheet at a tUue, by means or a feed rolier, u, fc*i roller, l, and adjustable friction slop, or 
the equivalents thereof, arranged its Hjaxitii'd. 

255. Locomotive Boilers; It. L. Griffith, Haxleton, Pennsylvania. 

Claim — The deflectors, arranged within the spare In rween the fire-place and the tunc sheet of a locomo- 
tive boiler, in combination with oiH-uingg in tho tire-boa tor the admission of atmospheric air. 

260. Sewing Machines : E. A. Qoudes and K. L. Miller, Philadelphia, Pennsylvania. 

Claim — The combination of the needles, the hook, and the tongue, arranged as described. 

257. Submarine Helmet Window; C. M. Gould, Worcester, Massachusetts. 

Claim— The application to submarin.- helmets of the above described window, In the manner described. 

258. Piano-fortes ; Charlos Ulaasborow, Philadelphia, Pennsylvania. 

Claim— Constructing tin? string frame of an npright piano with two pin blocks, and other appliances lot 
receiving two sets of string, and two distinct sounding board*, tho strings being arranged one set on on- side, 
ami the other set on tho op|)osite std.- of the frame, the two sounding boards being connected together, and 
the whole being otherwise constructed iu the manner set forth. 
250. Valves roa Water-closets; James Uiltillau, Hartford, Connecticut. 

Claim — The combination of elastic tubular spring, piston, and chamber, operating in the manner de- 

.A*a uu i 

scnoeu. , 
260. Furnaces or Locomotive Engines; Richard Gill and Q, W. Orier, Altoona, Pennsylvania. 

Claim — In coin bi nation with tho fire-box of a coal-burning locomotive boiler, a water deflector, having a 
series of small openings through it. ami extending Up over the tire, as represented, and an air passage b. hind 
or over it, which communicates with the external air, for the purpose of introducing atmospheric air in small 
jets over the fire. * 
2«1. Pump; Enos Hartnler, Orvllhs, Ohio. 

Claim— The arrangement of the pipes valves, springs, xnx, and spring, a, with the rod, box, and 
stock, combined and u|>enUiiig as specified. 
202. Sawino Maciiine; E. II. Hancock. Augusta, Oeorgla. 

Claim— 1st, The combination of the yielding guard levers, or their equivalent, with the rotary saws, as 
described. i!d, The head blocks, swinging guide, cuvular saws, and guard lever, arranged as set forth. 
2G3. Sewing Machines; Win. HaU, North Adams, Massachusetts. 

Claim — 1st, The combination of tho needle-carrier, pivoted bar, connecting rod, j, slide, i, pitman, and 
crank, arranged In the manner set forth. 2d, The combination of slide, I. and rod. J, or its equivalent, with 
a vibrating luvdle-carrier, in such manner as to produce two vertical motions ou the ueedlu, daring each 
single horizontal motion of the slide, i, in the manner set forth. 

204. Washing Machine; Ueorge Hall and Alonzo Scudd. r, Morris, New York. 

Claim— The employment of a corrugated flexible metallic concave, stretching across the lower part of 

the machine, a* d'-i>cril>ed. 

[A con titrated concave is used in connexion with a swinging, corrugated, and convex rubber, both being 
placed in a suitable box or case.] 

2nd. Uotabt Pimps; C. H. Her*y, Do* ton, Massachusetts. 

Claim— The combination of the flancbed shaft with the hinged valve and cone, as described. 

206. Bedstead ; Benjamin Hlnkley, Troy, New York. 

Claim — The arrangement of the dovctaHcd tenon* on tho end rails, and corresponding dovetailed mor- 
tises iu the full posts, with the side rails and longitudinal tension rods, as set forth. 

207. Water and Alarm Gauge ron Steam Boilers; P. A. Hoyt, Boston, Massac husetU. 

Claim — The arrangement of the Iwtlanced valve chamber and valve, the leading pip© thereof, and tho 
whistle, with reference to the dry steam chamlier, the indicator chamber, aud the valve lever, and the Indi- 
cator hand, cotine* ted together and arranged iu the two chambers, as sjK-cifledi 

208. Printing Machines ; Uichard M. Hoe, City of New York. * 

Claim — Stopping the sheet of papi-r as it issues, after iu first side is printed, and Imparting to it a retro- 
grade motion, Hum returning it backwards, or in reverse order, to the lmprossion cylinder, for the pur|*wo of 
printing tho second aide, by the meatus described. 

2o». FoncE Plmps; Frederic Kettlor, Milwankie, Wisconsin.' 

Claim— Tlie combination am) arrangement of a force pnmp, as described. 

270. Force Pump; Frederic Kettlor, Milwaukio, Wisconsin. 

Claim— The combination and arrangement of a force pnmp, as described. 

271. Mills for Crushing Quarts; U -orge T. and Wm. F. Kenrsing. Butte City, California. 

Claim— The arrangement and combination of the driving shaft, arms, rods, and runner, as described. 

272. Machines for Enameling Mouldings; Robert Marcher, City of New York. 

Claim — 1st, The elastic or yielding sides of the hopper, arranged as set forth. 2d, In Continuation with 
the hopper, the reciprocating dog attached to the tasil, aud operated as shown, and also in combination with 
said hop|ier, the feed rollers, either or both feeding devices being employed for the purpose specified. 

273. Bedstead; Cltarlcs Messenger, Warren, Ohio. 

Claim— Tho angular and oblique slot and pin, In combination with the plate or key, when arranged in 
connexion with the jointed rails, as described. 

274. Sbwino Machines; Joseph W. Morton, Plainfleld, New Jersey. 

Claim — My Improved looivcheck or thread-holder, for the Wheeler k Wilson sewing machine, rig: a 
loop-check or thread-holder, which is composed of hair bristles, or other suitable fibres, by compacting diem 
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Into a Ann nam of suitable irtte. and then combining the same with a sewing machine, in men a manner 
that Ui« ends of the aaid fibres will bear against a portion of tbe rotating book of said machine. 
275. Maciu*es fob Majufacturiiig Waved ajtd Cobb coated Metal Plates; Richard Montgomery, City of 
New York. , 
Claim — The combination of the peculiarly constructed roll, i, with the peculiarly conatnictcd roll. j. ar» 
nuiflpd In iv latioti to each other, a* ihown, whereby the manufacture of the. waved eoYrugatcd metallic pinto, 
with margin* of greater thickness than the middle, an patented to me on the 21rt of J uue, 1850, is facilitated, 
while a portion of each corrugation is funned at the twine time, as described. 

270. Machine fob Maslfactueisg Waves and Cobbcoated Metal Plates; Richard Montgomery, City of 
New York. 

Claim — The combination of the peculiarly formed roll. i\ with the peculiarly formed roll. j'. arranged 
and operating in relation to encb oilier, as shown and set forlh. whcrel.y the manufacture of the waved, 
corrugated, metallic plate, with margins of greater thickness than the middle, aa patented to me .in the 
Slat of June, 1859, la facilitated, while only "one corrugation " i» brmcd at the aatne Ume, as described. 

277. Sm»T STrns; Daniel Morris, Bangor, Maln«. 

Claim — The improved manufacture of shirt stnds, as constructed, with a metallic fiicing and an anti- 
coiling spool or guard, arranged aa specified. 

278. Platfob«w between Railroad Cars; Joseph Newman, Baltimore, Maryland. 

Claim— The expanding mosh or lattice work described, when attache*! by a single point at each end, In 
the manner sot forth, to be uaed as a bridge or gangway between railroad curs. 

279. Gates fob Railboads; Ira Bobbins, linghesville, Pennsylvania. 
Claim— Tlie shafts, a s 7 . having arms, aa described, in combination with tbe abaft, B. lever, A. train of 



wheel*, c c c, spring ileteut, g, spring, f, and the several rods connecting the aforesaid parts, as set forth, for 
operating the sliding gate. 

280. Spbingb fob Railroad Cabs; David B, Bogcra, and Joel A. Wood, Pittsburgh, Pennsylvania. 

Claim — The roniblnatiou of a scries of plate spring*, arrnn-^d ns de«cril»cd. with a laix In which theyjtro 
t'd. and a follower, the apring box liHng either separate from <>r farming jurt of the truck, in the inan- 



ner set forth. Also, making and using the platea or leaves of tiie spring of different thicknesses In tin- same 
s-riec. fir the purpose of adapting the spring to the varying degree* of pressure to which it may be subjected 
from time to time. 

281. Gold Washers; Harrison Roberta, Mormon Island, California. 

Claim— The arrangement of the sluice, in combination with the hopper and with the supply channel, in 
rucb a manner that the water strike* the dirt from below, and that the hopper Is made self-supplyfng. 

2S2. Bisccrr Board; Isaac B. Shank, Buffalo. Virginia. 

Claim— The arrangement and combination of trap-boards, leveled strips, levers, and vertical pins, in 
the manner set forth. 

[This is a frame or chest so constructed as to hold meal and flour, with a table on the top on which the 
dough can be worked, and trap-doors in this table which, when closed, are perfectly flush with it, can lie op- 
ened into the flour or meal receptacles by simply pressing ou pins, they being opviiod and closed by a system 
of levers and pins.] 



Claim— The movable elt>ow piece, spring, and lever, applied in combination with each other and with the 
fixed shank, and in relation to a fixed elbow piece, as described. 

2S4. SEWiJir, Machines: Isaac M. Singer. City of New York. 

Claim— Making the. needle-carrier with a mortise, in combination with the needles, a series of blocks 
having parallel aides grooved to receive the needle*, and with u clamp acrew, or its equivalent. 
286. NusaVfltr BALU : John Taggart, Box bury, Massachusetts. 

Claim— The nine-pin ball, composed of a hollow metallic body and a covering of India rubber, or other 



256. Boaixo Tools: George J. Washburn, Worcester. Massachusetts. 

Claim— Giving the atock or shaft of a boring screw, driving, or other tool, a continuous rotary morion in 
one and the * mi. • direction, by means or a nut or sleeve, which is moved in a rectilinear reciprocating direc- 
tion on said shaft. 

257. Cox*TBtJcnox of Railroads: Amos Webb, Savannah, Georgia. 

Claim — The arrangement of the ties in alternate reversed inclined positions, as described. 

[This invention consists in placing or laying the ties or sleepers of railroads angularly in the ground, or 
in such position that their aid* •a will be inclined relatively with vertical pianos and their upper surfaces in- 
dined from a horiooatal plane.] , 

288. APPABATtTB fob W abhtto BT Stiav; Charles A. Wilson. Cincinnati, Ohio. 

Claim— Til* valves, adapted and arranged in the lower or discharging end of the branches, eol la, or radia- 
tors of a system of steam heating pipes, and closable automatically by heat, In the manner explained. 

289. Steam RadiaTob; Charles A. Wilson, Cincinnati, Ohio. 

Claim — The arrangement of a series of tul»e* or boxos provided with corresponding apertures and nozrJe*, 
to permit circulation of steam and receive holt* or rod*, which extend from top to liottom of the tier, the 
whole being adapted to admit of varying the extent of radiating surface while tliat of the floor room occupied 
remains unchanged. 

290. Ciotm Dashibs; Parker Wlneman, Loydsville, Ohm. 

Claim— A cylindrical dasher for churns formed with a perforated top provided with a movable cap or 
rover and with hinged valves, arranged In such manner that cream may be received within the dasher at each 
downward motion thereof. 

291. Safety. Goabd fob a Fbbbt Wiubf; Rdward F. Woodward, Brooklyn, New York. 
Claim-TW employment of the apron, for tbe purposes set forth. 
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Y ism ax Blisps; George TT. Wood worth, Brooklyn, New York. 
Claim — The eyes or staple* pasting the cords ud attaching the tapes to the Wind slats, in the manner 
specified. 

2U3. Ou Washer A KB Amalgamator ; John N. Wyckoff, Brooklyn, New York, sod Thomas M. Ml, Orange 

Mines, Virginia. j 
Clarm— A concentrator, constructed with a series of boxes or parti Hons, having curved bottoms com- 
municating one with die other, and driven transversely tor the purpose of separating poor from rich t 

294. Gold Amalgamator John K. Wyckoff, Brooklyn, New York, and Thomas 11. Pell, Orani 
Virginia. 

Claim — Tho application of heat by steam, or otherwise, to vessel*, puns, or cylinders, keeping the con- 
tenU well triturated or mixed at an elevated temperature, so si to amalgamate the prepared ore by the use 
of mercury and alkali, as specified. 

29.'). Wood Saw ; Kliza Rluke (Executrix of Rohert Blake, deceased), Assignor to Blake 1 Son. Allmny, N. Y. 

Claim— The new manufacture of wood saws, in the manner set forth, meaning l»y this, to claim only the 
sole right to manufacture, according to the mode of construction herein set forth, the special kind and char 
racier of saws known as wood saws, and clearly defined and represented In the description and drawings. 

296. Clothes Frame; J. Burr. Baltimore, Maryland, Assignor (through mcsne-aaaignmeut) to George A. Fay. 
man, Washington City. D. C. 
Claim — The seat, capable of movement cm the shaft in one direction only, and provided with the weighted 
detent nnd the ring movable thereon without bearing against the shaft, in combination with the shaft, arms, 
hracea, and cords, arranged as described. 

2ST7. PtASO-FOftTEg) J. W. Fischer, Assignor to self and Charles Fischer, City of New York. 

Claim—The bar beneath the dampen and above the piano strings, actuated by the levers, or their equiva- 
lents, in the manner specified. 

Stocie; Simeon Ooodfcllow, Assignor to self and John Fish, Troy, New York- 
cutting die, in combination with the vibrating circular plug and the, movable holder, ar- 



299. Cbcrx; Alfred Guthrie, Assignor to Warded Guthrie, Chicago. Illinois. 

Claim — The combluatiou and arrangement of the cranks connected by the plate, or it* equivalent, in tha 



i; Albert H. Hook, City of New York, Aligner to Wm_A. ] 

lyw, New York. 

Claim — The combination of the apparatus for producing the reciprocating longitudinal motion and con- 
tinuous lateral motion given to tho polishing blocks, couaufliug of the screws, worm-wheel, worm, and iu 
connexions with the driving power. 



301. Fire-escape Lawer* ; H. /. kiah John-ton nnd Wm. J. Matthews, Assignor (t 

to Uezekiab Johnston, CollJnevlllc, Illinois. 

CUlm— The combination of the endless belt with tha folding 
described. 

302. Mac in xx for CaArxixu Sooax; James H. Morrill, Assignor to Kgertoo, Dougherty, Words * Co., Balti- 

murv. Maryland. • 



Claim — The employment of a vibratory saw, in combination with a gauge pints and hopper, ar 
sawing off slabs of sugar and direction them iH-tween crushing rollers. Also, the employnirut of rollers mov- 



ing in unison with each other, constructed with cruciform cutlers, for th« purpose of perfectly dividing Main 

provided with parallel grooves, or 



of sugar into regular cubic {tortious. Also, the construction of a hopper 
their equivalent, iu combination with a circular ssw, constructed In the manner set forth". 

803. Corns Screw; W. II. Nichols, Assignor to A. II. Markluun, W. H. Nichols, and David 
Hampton, Connecticut. 



Claim— Tho employment of plates, or their equivalent, for the purpose of securing or 
or covers of coffin strews or tacks. 

804. notsTtxo Crakes; J. Y. Farce, Assignor to self and D. B. DeLand, Fairport, New York. 

Claim — The main arm of* a crane, arranged with the double diagonal braces and with the guide 
to ojtcrate in combination with the arm jointed to the same by means of the oval piu, as set forth. 

305. Portaulx Sawino Maculnb; Samuel B. Smith and Philander P. Lane, Assignors to Lane k Bodley. Cin- 
cinnati, Ohio. 

Claim— 1st, The idle friction pulley, operating in combination with the arbor and feed driving a circular 
saw. 2d, Iu tho described connexion with the transverse rack, the gearing, ratchet wheel, pawls, lever, and 
stop, which operate, by their rigidity, in one direction, to transmit a forward movement of the rack to the 
knee, yet permitting the retraction of said rack. 3d, Tho described arrangement and adaptation of the 
weighted ecceutric friction pawl, for the exact retention of the knee to the place of setting. 4th, The de- 
arrlitcd arrangement and adaptation of tho perforated rack, pinions, knee, and screen, for tho exclusion of 
dust. 

• . 

FXTEtfBtoXS. 

1. Fax Mills; Isaac T. Grant, Sfaagticoke, New York ; patented Jnly 10, 1*40 ; extended July ft, 1809. 

Claim — The manner In which I have arranged the screen and tho chess-board, and combined them with 
the screens ordinarily used, so as to obtain two distinct currents of wind, and to sul^oot the tilling grain to 
the stronger currents below the screen nnd chess-board, thereby blowing off the heavier portions of fo 
matter, whilst the chaff is blown off by the ordinary currents in tbo upper compartments of the shoe. 

2. 8hahxo Irregular Surfaces ix M oon; Warren Hale and Alien Goodman, Dana, Msei 

July 22, 1846; esteoded July 26, 1869. 

Claim — The method of copying or forming the longitudinal Irregularities of piano legs, and other similar 
articles, on rough blocks of wood, by means of a carriage moving kmptudiiiallv against the revolving cutter, 
and holding both the pattern and the rough Mock, the cutting tool being raised and depressed for depths of 
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ami gutta percha, so far m beauty, nnd economy, nrvl <!<<ilraI>leneM in use mi 
or rim around the edge of the slate, as patented March 29, 1869. Also, the 
with roy metallic rim, or with a water-proof cement of such strength uii.i 



1. Prxpaet*" ajtd Mocrrtxo Slates; Hqbbarrj Beebe, New Haven, Connecticut ; patented March 29, 1859; 

additional dated July 6, i860. 

Claim— The combination of leather, or cloth, or felt (or felting), Instead of, or in addition to, India rubber 

ire, with the metallic band 
> of leather and cloth 

> disuse of said metallic rim, especially in mounting slates In portfolio ! 

2. HAjrancG Wiroow Bashes ; Theodore P. Hall, Marietta, Ohio ; patented December 21, 1868 ; i 

July 26, 1869. 

Claim — The Improved arrangement of cords, pulleys, and weights, for hanging the toshes of window*, so 
that either or both sashes can bo retained in any desired position In the frame, the sash and weights being 
•oapended and moving on cords attached to the frame. 

3. Pica re gAWtHQ Machines; John Haw, Old Church, Virginia; patented June 23, 1867; additional dated 

July 26, 1869. 

Claim— Attaching the saw guides to the overhanging bearing, so as to adjuit them to the sawing of ttmall 

logs. 

R»l88CE8. 

1. Faccet; Albert Fuller, Cincinnati, Ohio; patented October 16, 1866; re-I*sucd July 6, 1869. 

Claim— The elastic plug valve attached to a stem, when operated by an eccentric, or Its equivalent, as 
set forth. Also, the elastic plug valve constructed as described, in combination with the cup-shaped cap to 
prevent the cup from spreading. 

2. Psocm; James Powell, Cincinnati, Ohio; patented March 22, 1869; re-Issued July 6, 1869. 

Claim— The described arrangement of the can 
rating in the manner and for the purposes set forth. 

3. Billiard-table Cushion ; John M. Brunswick, Cincinnati, Ohio ; patented December 8, 1857 ; re-issned July 

12, 1859. 

Claim— That ord«-r In the arrangement of the material composing s billiard-table cushion which plne«-g 
the cork in the rear, the rubber iu front of it, and the paper, leather, and cloth, or tho equivalents thereof, 
outside, in the moaner set forth. 

4. Pnu Exotxss: L. Butler and R. Blake, Waterford, New York ; patented November 30, 1868 ; re-Issued July 

12,1869. 

Claim — Combining with the water way or channel, the air chamber divided Into two compartments by 
contraction, at or about one-half the height of said air chamber above the base or point of attachment to »uid 

with the hour-gloat contraction of the air chamber, 



water way, In the manner set forth. Also, in combit 
the ring enlargement of the rock-shaft as set forth. 

6. CuASfltxo Caoutchouc; Austin G. Day, Seymour, Connecticut; re-issued July 12, 1859. 

Claim — The use of alkali, or its equivalent, for separating bark, sticks, or < 
caoutchouc aud other vulcanizaUe gums, to prepare them for manufacturing. 

6. Treatment op Crude Caoctchocc; Austin O. Day, Seymour, Connecticut; re-issued July 12, 1869. 

Claim— Charging the caoutchouc, or other like gum, with alkaline liquor, or the equivalent, by means of 
the exhausting np|*ratus described and represented. 

7. Cur-orr a so Working Valves or Steam Kitoihbs; George H. Corliss, Providence, Rhode Island; patented 

March 10, 1849; re-issued July 12, 1869. 

Culm— The method, substantially as described, of operating the slide valves of steam engines, by con- 
necting the valves that open and close the porta at opposite ends of the cylinder with separate crank-wrists, 
or their mechanical equivalents, so that from tho motion thereof each valve, while its port is closed, shall 
move a less distance thun It moves in opening and closing its port, while at the mme time the two wrists by 
which the two valves are operated, have tho same range of motion, as described, whereby I am enabled to 
save much of the power heretofore expended in working the slide valves of steam engines, and by which also I 
am enabled to make a greater proportion of the movement of the valve available for eflecting a free passage of 
the steam through the ports of the cylinder. 

<L Cur-orr ami Woreixo Valve of Stkam Engines; George II. Corliss, Providence, Rhode Island ; patented 

March 10, 1849; re-issued July 12, 1869. 

Claim— The combination <>l ^*""'JJ 1n « valTe goa ^ W ^*} T " 1 ( VM WDich arejnoved parallel to their sea fa^and 
ports open, as described. 

9. CuT-orr avd Working Valves or Steam Engines; George U. Corliss, Providence, Rhode Island; patented 
March 10, 1849; re-issued July 12, 186». 
Claim— The combination, substantially as described, of an air cushion with the liberating valve gear of 



10. CCT-orr and Working Valves of Steam Engines; George U. Corliss, Provldonce, Rhode : 

March 10, 1849; re-issued July 12, 1859. 

Claim— The combination with the part of the valve gear that appertains to a liberated steam valve of an 
iaotmment moved by the power of the engine in such manner as to effoct the closing of the liberated valva 
whenever the independent means provided for that purpose fail to act in time. 

11. Cct-off atd Working Valves of Steam Excises ; George II. Corliss, Providence, Rhode Island; patented 

" 1 10, 1849; re-issued July 12, 1869. 

• combination of a helical cam with the opening and closing mechanism of the steam valva, 
Vol. XXXVIII — Thibd Sebim.— No. 4.— October, 1859. 21 
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12. Cct-ctp ato WoRKTJfo Valve* or Steam Engines; George ILCbrilss, Providence, Bhodc Island; patented 

March 10, 1840; re-issued July 12, 1869. 

Claim— The method, substantially as described, of rcguluting the velocity of steam engines by combining 
a regulator with a liberating valve gear. 

13. Harvesters; Lewis Miller, Asslguor to C. Aultman A Co, Canton, Ohio; patented May 4,185$; re-isMnd 

July 19, 1859. 

Claim — Hingiug the Auger beam to the main frame, so that It can be folded up thereon, as described. 

14. Harvesters; Lewis Miller, Assignor to C. Aultman A Can, Canton, Ohio; patented Muv 4,1868; re-issued 

July 19, 1859. 

Claim — Hinging the coupling arm to the frame at one side of the main axle, and supporting it by a brace 
hinged to a frame on the op|»ositc side of the axle, in such manner as to obtain among other things a » i.fc 
basis for brnciug on a short frume without interfering with the folding-up the finger beam agaitiat or upon 
the frame to render Uie machine more jwrtablo. 

15. Harvesters; Lewis Miller, Assignor to C. Aultman A Co, Canton, Ohio; patented May 4, 1868; re-issued 

July 19, 1869. 

Claim — The combination of the crank and the liearing for its journal, the cutter, the coupling arm, and 
the hinge of its inner end, with a hanger which is rmtdo the common support for the hinge of the coupling 
arm and the journal of the crank, arranged as set forth. 

10. Harvesters; Lewis Miller, Asslguor to C. Aullmau A Co, Canton, Ohio; patented May 4,1868; re-Issued 
July 19, 1S59. 

Claim— Tlie method of folding the finger beam upon the frame by aid of the coupling arm with a lifting 
lever and cord, or the equivalent thereof. 

17. Harvesters; L*wis Miller, Assignor to C. Aultman A Co, Canton, Ohio; patented May 4,1858; re-lssusd 

July 19. 1S59. 

Claim — 1st, The combination of a knuckle with the joint which connects the finger beam and coupling 
arm. and the lever fur raising the finger lieum off the ground, arranged as set forth. 2d, The combination 
of a lever, arranged to turn on a pivot and to \ibrate laterally with notches, and a catch to support the lever 
at any required elevation, together with the coupling arm and finger beum sus|>ej|.kd to it. 

18. Harvesters; Lewis Millor, Assignor to C. Aultman A Co, Canton, Ohio; patented May 4, 1858; re-issued 

July 19, 1859. 

Claim— Tlie arrangement of the hand lever, driver's seat, and foot lever, wherohy the driver may, when 
necessary, employ both hi* bauds and his foet to hums the linger beaiu. 

19. Harvesters; Lewis Miller, Assignor to C. Aultman k Co, Canton, Ohio; patented May 4, 1858; re-issued 

July 1M&59. 

Claim— The combination of the spring pawl and the teeth with the gib and key of the connecting rod 
and cutter. 

20. Mowtxo Machines : C. Aultman and L. Miller. Assignors by mnne-assignment to C. Aultman A Co, Can- 

ton, Ohio; patented June 17. 1850 ; re-issued July 19. 1859. 
Claim— The combination of the shoe w hich carries the end of the finger beam, next the main frame, with 
a hinge brace bar, whose axis of motion at the cud connected to the muin franiu is in a line with that of the 

corresponding eud of the hinged coupling anil. 

21. Mowivu Machines; Cornelius Aultman and Lewis Miller. Assignors by mesne-assignmcut to C. Aultmau 

k Co., Ciintou. Ohio; pulcnted Juno 17, lt>50; re-issued July 19, ltv>9. 
Claim— The combination, with the hinged coupling arm. of a hing d brace whose axis of motion, at the 
end nexf the main frame, coincides with that of the corresponding end of the hinged coupling arm. 

22. Mowivo Machines; Cornelius Aultman and l<ewi* Mill r. Assignors by mcsuc-ussignuit-Dt to C. Aultman 

A Co., Cauton, Ohio; jmteiited June 17, lS.jti; re-issued July 19, 1S59. 

Claim — The construction and anangement of the linger b-am and the main frame, so that the beam may 
bi turned on its hinge into an upright positiou.and then r;»i»' d and leaned against the frame to elevate it out 
of the reach of obstructions and distribute ibe weight more equally upon the carrying wheels, when the ma- 
chine is to be removed from one place to another where the mowing is to be done. 

23. Mowing Machinee; Cornelius Aultuiuu and L-wis Miller, As«ignors by mcsnc-assignment toC. Aultman 

A Co.. Canton, Ohio: patented June 17, 1S50; re-issued July lit, 1S5U. 
Claim— The combination ot a hinged coupling arm. the linger beam, and a catch, whereby the finger beam 
can l»e turned, raised, and held up to render the removal or the machine from place to place more convenient 

24. Mowing Machines; Cornelius Aultman and Lewis Miller. Assignors by mcsne-assigtnnent to C. Aultman 

A Co-, Canton. Ohio; patented Juuo 17, ls5»>; re-issued July 1», 1S59. 
Claim — Mounting the two driving wheels and one main gear-wheel u|ton a common axle, in combination 
with a ratchet wheel for each driving wheel, each ratchet wheel fitted with a pawl that can bo made to stand 
in or out of gear with the ratchet teeth at wilL 

25. Mowing Machines ; Cornelius Aultman and Lewis Miller, Assignors by mesne-assignment to C. Aultman 

A Co, Canton, Ohio; patented June 17, la6ti; re-iasued July 19, 1859. 
Claim— The combination of a ratchet wheel, a ratchet pawl, a spring acting on the pawl, and a bearing 
T"n, or the equivalent thereof, for the spring, with the driving wheel and the axle of the main gear wheel, 
wboreby one spring is made to perform the two duties of holding the pawl, both in and out of gear, with the 
ratchet wheel., 

20. Harvesters; Lewis Miller, Assignor to C. Aultman A Co, Canton, Ohio; patented May 4, 1858; ro-isjmed 
July 19, 1R59. 

Claim— The combination of the inner shoe with a loading wheel, arranged as set forth. 
17. Harvesters ; Lewis Miller, Assignor to C. Aultman A Co, Canton, Ohio ; patented May 4, 1858 ; reissued 
July 19, 1859. 

Claim— The combination with the shoo of an adjustable sole, of the peculiar double runner form de- 
scribed, whereby the sole can be adjusted directly to the heel of the shoe, without the intervention of a link 
rod and Joint 
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28. Harvesters; McClintock Young. Jr., Frederick, Maryland; patented September 21, 1858; re-issued July 

19, 1849. 

Claim — Connecting the handle of the rake to a transverse shaft In such a manner that the rotation of thfl 
■aid shaft, when aided by the curved guiding rod, or its equivalent, will impart the within described move- 
ments to nnid rake, viz : a sweeping axial movement from the inner edge of the sector-sha|>ed pint form (or a 
little beyond the same.) over to the forward portion of wild plntfurm, and at that point instantly changing to 
an axial horizontal moveuient across tlx- platform to the starting point, and so onwards in regular succession. 

29. CiT-orr Gear; George H. CoMiaa, ProvWence, Khode Island; patented July 29, 1851 ; re-issued July 26, 

law. 

Claim— Combining with the rocking levers, or their equivalents, for operating the valves, the shoulders 
on the spring t*rs. or their equivalents, as de»criled. Also, in combination with the shonld-rs on the spring 
lairs that o|«enite the rocking levers, the employment of the gauge bars, or any equivalent therefor, to regu- 
late the periods of closing the valves, whether the said gauge bars be regulated by a governor, or by other 
incans. 

30. Railroad Car Sprixos; David B. Rogers, Pittsburgh, Pennsylvania; patented Feb. 28, 1858; rc-Uuoed 

July 2b, 1S69. 

Claim— Constructing a carriage or car spring of a series of two or more plates of steel, each of which is 
so curved or twined that the longitudinal curve on one edge or side of each leaf or plate, tdiall !*• the reveraa 
of the curve on the other side or edge; a longitudinal section through the centre of the piste midway from 
either edue is a straight line, or nearly so; said plates bcin« arrang .1 relatively to curb other that on both * 
sides the curve at the edge of each h-af or plate, shall be in the reverse direction to the curve at the edge <jf 
the leaf or plate next alwvc or below it. 

SI. Trkj<jej!-operati:*o REvoi viw-nRKFTf Fire Asms: Jnmes M. Cooper, Assignee of S. W. Maraton, City of 
New York; patented Jauusry 7, 1*51 ; re-it-swd July 2ti, 1S.VJ. 

Claim — 1st. So constructing the lock of revolvins-brcech fire arms, as that the trigger used to ftre tho 
pistol, when drawn back, raises the hammer to full cock and there retains It. the revolving breech or ham-Is 
being at the same time rotated so far ns to bring the nipple of one of the ehamltcrs or barrel* in the pro|ter 
portion to lie struck by the hammer in it< descent, and tlx" trigger being held In a drawn position ready for 
Instantaneous firing. 2d. The nse of a fly-tumbler or vibrating tooth intermediate between the hammer and 
trigger in trigger-operating Arc arm*, and the peruliar nrrangenient of the parts of the lock in connexion 
therewith, hereinbefore described, whereby the tendency of the main spring to cause the descent »f the ham- 
mer is neutralized when the hammer reaches the point of full cok. so that the hammer having Is-cn raised, 
by the trigger, may either be |K nnitied to stand cocked or nred immediately, at pleasure, uud greater ease in 
firing and steadiness of aim are secured. 

32. Sxjoxtox Skirts; The Shelton and Osborn Skirt Msnofnetufmg Co, Mrmingham, Assignees of E. G. 

Atwood, Derby, Connecticut ; patented October 19, 1{»S; re-i-tMied July 20, 1859. 

Claim — A skirt fonned of elastic hoops and tape, or equivalent material, when the tap*'* are disposed 
across the hoops in opjsxite diagonal directions, and interlocked on opposite sides of the hoops at the point 
of crowdng, aud are confined thereto. Also, connecting the hoo|*» by means of a series of bops fonned by a 
continuous tnpe,or equivalent material, passing mound the skirt, front one hoop to tlie other, iu opposite dia- 
gonal direction*, without interlooplog or interlocking l» tween the hoops. 

33. 6kxletox Skirts; The Shelton nnd Osltoru Skirt .Msnnfacturing Co., Dlrmlnghnm, Assignees of B. G. 

Atwood. Derby, Connecticut; |*ttonted October 19, 1858; re-Issued July 2o, lK5y. 

Claim — A skirt formed of elastic hoops and tape, or equivalent material, disposed across the hoops in oppo- 
site diagonal directions, without being connected between the hoops, but connected to the hoops ot euitablo 
intervals. 

DeSIGXS. 

1. Coowxfl Stotrs; James Greer and Rufus J. King, Dayton, Ohio: dated Jnly 5, 1850. 

2. Sides ajtp Doom or Cooki^o Stoves ; James Greer an<l Rufus J. Kiug, Dayton, Ohio; dated Jnly 5, 1859. 

3. Sroox axd Fork Uamm.es;' Henry llebbard, City of New York; dated July 5, 1659. 

4. Six-dials; William W. Wilson, Pittsburgh, Pennsylvania; dated July 5, 1S59. 

6. Floor Otlclotii : James Bogle. West Newton, Massachusetts, Assignor to self and Daniel Bogle, Dover, 

New Hampshire ; dated July 5, 1859. 

«. Floor Oilcloth ; James Bogle. West Newton, Massachusetts, Assignor to self and Daniel Bogle, Dover, 
New Hampshire; dated July 5, 1859. 

7. Stoves; Garrettson Smith and Henry Brown, Assignors to J. O. Abbott and A. Lawrence, Philadelphia, 

Pennsylvania; dated July 6. 1859. 

8. Firr Frames; Wm. W. Stevens, West brook, Assignor to N. P. Richardson k Co., Portland, Maine; dated 

Jnly 6, 16M. 

0 to 12. Carpet Pattern (four cases) ; E.J. Ney, Lowell, Massachusetts, Assignor to the Lowell Manufacturing 
Co. ; dated Jnly 6, 1869. 

13. Clock Cases; John A. Munn, City of New York; dated Jnly 26, 1859. 

14. Ooos Stove ; David Hathaway, Assignor to Fuller, Warren * Co, Troy, New York ; dated July 26,1850. 

15. Cook Stovk; George W. and John Pittock, Union Mills, Assignors to Moshor and n. M.Chase, West 

Providence, New York ; dated July 26, 1859. 

1ft. Parlor Cookiko Stoves; Wra. W. Sttvens, Westbrock. Assignor to N. P. Richardson A Co- Portland, 
Maine; dated July 26,1859. 

AUGUST 2. 

1. Axle-boxes for Lprricattkq Rollixq Stock, Ac; Paul Francis Aerts, London, England; patented in Eng- 
land, March 19, 1868. 

Claim — The wheel fixed on the end of the Journal In railway rolling stock, raising water by centrifugal 
force, and the divergent for conducting the water over the greased surface, of the Journal or moving parts of 
machinery working in fixed bearings. 
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Claim— A tube or cylinder cart oat of oopper, and free I 
stated. 

8. KKirmo Machines ; Jonas Bradley Aiken, Manchester, New Hampshire. 

Claim— 1st, The lever grooved eccentrically to its fulcrum, applied in com Must Inn with the sliding loop 
regulator to adjust the muue for different lengths of loop. 3d, The stop-motion, consisting of the lever and 
Ita self-adjusting dog, the ring with its pins, or their equivalents, and the sliding bolt, or iU equivalent, car- 
rying the slipper. 

4. Tool for Rmxo Hoops; William Baker, East Templcton, Massachusetts. 

Claim— A hoop-riving tool, formed of a stock provided with suitable guiding surfaces, and differently 
arranged or set stock surfaces and knives for operation, as set forth. 
6. Mom or Haroirq Brake Rubbers; T. C. Ball, Keena, New Hampshire. 

Claim— The combination of the brake-head and spring, alio, the arrangemont of the brake-beam, so as 
to allow its Independent action upon brake-head and aprlng. 

6. 8H0W-CA8I ; Thomas L. Ball, City of New York. 

Claim— The construction of a case or box divided Into compartments, each box having a sliding cover, in 
combination with the spring covers and compartments. 

7. Apparatus ros Cokdbrsiro Coal Ooa; William T. Barnes, Buffalo, New York. 

Claim — 1st, The employment of a tube, tho lower extremity of which is provided with tubular arms, the 
game being made to revolve, and being used in connexion with a tauk partially filled with water, 
ducting pipe. Jd, The arrangement and employment of tho tanks, constructed and used in the 
fled. 

8. Apparatus por Oikbutixo Coax Oils ; William T. Barnes, Buffalo, New York. 

Claim — 1st, The arrangement of the levers, L K and J, and rod, whether operated by a cam or oth«*rwi*>, 
• the purpoao of forming sn automatic dust clearer to coal oil retorts. 2d, Tlie employment or the spiral 

the hole in the Journal. 



or screw flenches on the head of the retort fur pushing the material away : 

». Mills por Causnixa Schar Cane ; Daniel Bassett, White Water, Wisconsin. 

Claim — 1st, The arrangement and combination of tho tongue and groove rollers, wiper, and "stripper," 
as described. 2d, Tho " stripper," wheu composed of spring caps and a movable cam, and when arranged aud 
combined with rollers. 

10. Elevators in Warehouses, Factories, Mixes, Ac; Albert Bctterley, Boston, Massachusetts. 

Claim — 1st, The combination of an automatic safety shipper and brake apparatus with an elevator, ar- 
ranged to operate only to prevent an elevation of lh« car beyond a fixed limit. 2d, The combination of the 
weight, flexible rope or chain, with the shipping and brake-controlling mechuniaiu. 

11. 8PRI50 Bed- bottom ; C. C. Blsbce, Rochester, New York. 

Claim— The arrangement described of the slats, belts, rollers, cords, «nd springs. In the construction of 
spring bed-bottoms. Also, the unequal cams for the more perfect automatic adjustment of spring beds. 

12. Machine for Raising. Water, Ac. ; Abrabsm Bower, Pekin, Illinois. 

Claim— The combination of the lazy tonga, the slide trough, aud valvular bucket, as set forth. 

13. Manufacturing Hoes ; Samuel Boyd, Brooklyn, New York. 

Claim— The employment of an anvil, having an inclined face, groove or receas. ami socket. In combina- 
tion with a mandrel, whereby the bevel or set of the blade and eye, and the form, thickness, and be vol of the 
interior of the socket or eye will be uniformly and simultaneously produced. 

14. Pipe Tonob; J. B. Brown, Boston, Msasachusetts. 

Claim— The arrangement and application of thtf serrated surface or rack, the spring, and toothed stopper, 
with respect to the two Jaw levers, the clamp nut, and the screw-pin, applied to the toothed Jaw lever. 

16. Draikjno Machine; Moses Bucklio, Grafton, New Hampshire. 

Claim— 1st, The arrangement of the platform with the cutter blade and plough-share, for the purpose of 
cutting underground drains. 2d, Arranging the blade with a sloping cutting edge, so that the same may 
readily pass over obstructions which may come in its way. 3d, The arrangement and combination of the 
platform, the cutter blade, and the plough-share, with the adj us table bars and wheels, to operate In the man- 
ner described. 

10. Ironing Table; John F. Galley, City of New York. 

Claim — 1st, The treadle, tho fulcrum arm, the upright shaft, the side jaws, the spiral spring, and 
thumlHcn'w, arranged as described. 2d, The hollow screw collar on the shaft, constructed as described. 

17. Portable Field Fence; T. B. Geralds, Danvlllo, Iowa. 

Claim— The combination of the long main posts, short auxiliary post*, and triangular pivoted brace, or 
its equivalent, an auged aa aet forth. 

18. Manufacture op Phosphoric A cms aito Phosphates ; 

Claim— The process of manufacturing phosphoric acid or ph 
alumina, or lead, by means of sulphuric acid, or its equivalent. 

19. Gab Burners ; Jsmes Gilfillan, Hartford, Connecticut 

Claim— The Improvement in gas burners described, consisting of a central exit tube supplied with i 
turea, surrounded by the gas chamber, having its discharge n-gubtted by the mercury cup, the upper sod vt 
aaid pipe being furnished with a nozzle or Jet-burner. 

20. Cloth-rolbcr por Washing Crock est, Ac. ; C. F. G reefy, East Kingston, New Hampshire. 

Claim— The described washing vise, constructed as set forth. 

21. CSORX; W. 8. Hall, Quincy, Massachusetts. 

Claim— The combination of tho frame of stationary transverse bars with the rotary hollow shaft and 
hollow anus thereto attached for the introduction of air, and the solid i 
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22. RECL'JinrxT Chair; P.J. Hardy, Boston, Massachusetts. 

Claim— Hie peculiar construction ami arrangement of mechanism described for actuating the hark and 
leg rest, whereby they cannot only lie brought from a vertical into n horixontal.nr nearly horizontal position, 
tw as to constitute a coucli, but be ntainutiued iu such or uny intorimdiate |>osition* that may be desirable, 
auch mechauism consisting of the levers, c c aud U d. coiinectrd with earh other, ttio back and lug rest or leg 
rest frame, n<a|*.<ctivcly In mannor as set forth. And in combination with the said construction aud arrange- 
ment of incchnnlstn for actuating the said back and leg nut. I claim the arrangement of the locking cuntri- 
vano, whereby tbo buck and leg rest, when placed in uny desirable position, may be firmly accural In such 
position* or be released therefrom, as circumstances may require 

23. Breecu-loadixo Firh Arms; A. V. Hill, Hinsdale. New York. 

Claim — The combination of the bed-piece, brecch-pin, and connecting rod, which in connexion forms tho 
•rfiding process, and operating as described. 

24. Sewisu Machines; Hiram W. Hayuen, TTaterbnry, Connecticut. 

Claim— Is:. The attachment ol the looping hook to an anr* or its equivalent, which lias a revolving mo- 
tion, and mIwi a vibrating motion, in a direction transverse to its revolution, in coinbination with a bobbin, 
arranged relatively to It. 2d. The stationary cam. applied In combiuutiou with the revolving arm which 
carries the lon|dng bo**, and with a spring and sleeve, or their t-quivident, for holding the said arm in oon- 
tact with the said cam, to produce the vibratuig motion of the said hook. 3d, The combination of tbo sta- 
tionary cam and the fixed jsution of the ttobbin-holder. 4th, Tho looping-hook. made and fitted to turn in 
the revolving and vibrating mm. and provided with a pin or projection, opcratiug in oombination w ith a fixed 
atop. 5th. The extetirmt of the mandrel forward of the rotating hook, for the purtstse of carrying the spring 
•ad a sleeve, or its equivalent, by which Die revolving and vibrating arm, which carries tin- hook, in kept iu 
eoutact with the cam from which It derivi-s its vibrating motion. tith. The adjustable pin. Hpjdietl and iqxrat- 
ing in combination w ith the revolving and vibrating looping hook and the bobbin. 7th. Pecdkig the cloth or 
material to br> » . wwl by meant* of one or more smooth-faced angular prttjurtions on the feed bor. or its equiva- 
lent, and one or more ratchet-tike wheels attached to the prefer. suid wheel* l*-ing arranged with the lowest 
portions of their peripheries, above tho bottom of the prewer foot, and the said pnuectinus preying the ma- 
terisl into one notch at a time of each wheel, and operating iu combiuutiou therewith, as described. 

25. Car CocFtwr.8 ; K. L. Keeler, Pittsburgh, Pennsylvania. 

Claim— The combination of a beveled coupling-head, shaped as described, with a spring as a coupling for 
railroad cars. 

26. ticwixtt Machines; David Kelsey, Harper's Ferry, Virginia. 

Claim — The horned eccentric or cam, applied as dewril**], in combination with tho vibrating pressure 
pad and the f.-cding dog, gliding on the stem of said pad, and operated by meaim of a stud, or its uqnlvalent, 
attached to the oecdie-bar. 

27. Tooth Kets: B F. Killam, Braintree, Vermont. 

Claim — Tire hollow fulcrum, as described. • - 

23. Harvest Ota; 0. IL King, Salem, Iowa. 

Claim— The arrangement and combination of the circular platform, rake, rod, guide way, endless chain 
or belt, wheels, and niu, arranged as set forth. . 

29. Rbvoivino Firs Abies; 8. C. Lewis and F. P. Pfleghar, Whitncyvillo, Connecticut. 

Claim — 1st, The centre-pin maile in two j>lece*, one of which I* fitted to the rotating cylinder, and to a 
rotating recoil shield with fins, and has spoiled to it within the cylinder a spring, and the other of which is 
fitted to slide and turn iu the front |uirt of the frame, and is capable of being locked to the frame 2d, The 
dog, constructed and applied as deacritsd, to constitute its own spring, and opt-rating transvernely to the ham- 
mer, in combtiiation with a periphcrical ratchet. 3d, The stop, cotistrueti d with a tooth in Its front, and a 
projection on its lsiek, ami applied and o|H-rati»g in combination with a spring, a ring of notches on the n*r 
of the recoil shield or cylinder, and a tooth on the tumbler. 4th, The recoil shield, constructed with a peri- 
pherical ratchet, a ring of notches, a central bore, attd slots. 

30. Brake* por Railroad Cars; H. A. Lincoln and H. T. Douglass, 5ew naven, Iowa. 

Claim — The combined arrangement described of brake shoes, truck wheels, equalizing beams and spring*, 
the former being outside of the wheels, ami so supported as to rise and fill practically with the w heels, while 
the equalizing beams support tho springs, and the springs are arranged tietween the wheels, and transfer tho 
weight to be .carried to the equalizing beams, the several parts acting in combination, in manner specified. 

31. Harvesters; S. A. Lindsay, Ctdonvllle, Maryland. 

Claim— The combination of the hinged guide-piece with the hinged platform, for the purpose of retain- 
ing tho rake and the reels iu their proper relatl ve potions towards the platform, when the bitter I* raised or 
lowered. Also, the combination of the bar, shaft, and tho hinged bar. with tho movable frame of the ma- 
chine, and the linger bar, for the purpose of raising and lowering the latter, without interfering with the fro* 
movements of the platform on its hinges. 

82. Minuses for Ctrrmo Arm Dtxnixo Grain ; Frederick Meyer, Naperville, Illinois. 

Claim — 1st, The combination of tho movable gates, the sliding divider, and the movable platform, as 
described. 2d, The construction of the tonga, and the mode otoperatliig them. 3d, The tucker, for the pur- 
pose of fastening the free eud of the band, as described. Y 

3& Machine for ExcaTATiif* ax» Gramxo; Warren P. Miller, Marysvtlle, California. 

Claim— The use of the cylinders or wheels, for the purpose of depressing the chain* so as to give to the 
excavators a proper inclination, and thereby facilitate the feeding and working of the same. Also, the con- 
struction and arranging of the excavators attached to endless chains, worked in the manner described, to wit : 
to fill and discharge, while traversing from one tumbler to tho other, on tho lower plane (from a to b), for tha 
use and purpose of excavating and grading rail and turnpike roads. 

34. JocRHAtrBoxBS; John A. Montgomery, Wiiliamsport, Pennsylvania. 

Claim — A journal-box. formed of a sphere or segment of a sphere, fitting into a cup or concave, Rod pre- 
vented from revolving with the shaft or Journal by a pin and slot, as described. 
3ft. Wajhiito Machixe; J. T. Mudge, Dayton, Ohio, 

daira— Arming the side of the tuband tho plunge rwlth round-headed knobs or pins, to act on the clothes, 
tad allow the water to ejeape freely as It U pressed out of th* clothes being washed. 
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36. Apparatus FOR Tapptso Water or a as Mains ; B.T. D.Myers and C. F. Thomas, Washington City, V.C 

Claim — The method of drilling, tapping, and inserting stop or other cocks into cast iron water or gas 
mains or supply pipes, in the manner as set forth. 

37. Branch-holder for Ronxrt Start*; J. R. Palracnberry, City of New York. 
Claim— A branch-holder, made and constructed in tho manner described. 

38. Id anopactbrr op Comko!» Salt; Henry Pemberton, East TarerJtum, Pennsylvania. 

Claim— The- combination of processes described for the purification of common salt, to -wit: washing 
common salt procured bv the evaporation of salt water containing chloride of caldum anJ other impurities, 
with a saturated solntiun of chloride of nodi urn. er brine rendered pore by 1he nse or chemical re-ageuta, sub- 
stantiHlly in tho manner described, and the repeatod use, lor that«purp""«.of t * a>e brine, for an indefinite 
number of operation*, by treating it. after each process of washing the salt, with suitable chemical agents, 
whereby It I* restored to its original purity. , 

39. Refining Coal Oils^ Ilenry Pemberton, East Tarentum, Pennsylvania. 

CUirn — Recovering the sulphnric acid used from the residuum resulting from the process of the purifi- 
cation of coal oils', with sulphuric ncid.by treating the residuum with water heated or caused to boil by steam, 
or otherwise, In tho maun t described. 

40. Mkat Cutter ; John O. Perry, Kingston. Rhodo Island. 

Claim— Combining the revolving knives with a cylinder or block baring studs on Its surface, as set forth. 

41. MAcmxjtRT roR Marino Roofing Cembnt; Phiucas Poroeroy and J. 0. Allen, Middletown, Ohio. 

Claim— The employment of the double-walled tank, in combination with the hoUow metallic cylinders 
and valves, arranged as set fortli. 

42. Carriage Hubs; Jess© Proetto, Aurora, Illinois. 

Claim— The enlargement upon box, having an annular flanch, for the purposes specified, in combination 
with the hut and Its Hunch, arranged as set forth. 

[An annular flanch, with a concave recess formed on its Inner surface. Is cast upon the butt-end of the 
box, and this is driven Into the bub. On 'the opposite end ol the boxa metallic nut is screwed, having a flanch 
upon its inner surface which projects into a oorren|>onding cavity in the hub.] 

43. Machine for Turnino Hollow-warr ; Lyman P. Rood, Deposit, New York. 

Claim— Tho combination or the rotating mandrel with tho adjustable slide provided with the tool-rcet 

and cutter, arranged as set forth. 

44. Skkle-ouarps for Harvesters; Andrew Shogren, Chicago, Illinois. 

Claim — The cutter guard, constructed in the manner described, in combination with the guard socket and 
Wedge-idiajied bolt. 

45. Corn Uisrers ; Daniel C. Smith, Tecum sch. Michigan. 

Claim— 1st. The coml>ination of fbrce|M, lever, stop, spring, and post,1n the manner specified. 2d, The 
combination with the forceps of the slotted post, nut. and fork, iu the manner specified. 

46. Seeding Ploughs; John 8. Snider, Lancaster, Ohio. 

Claim— The arrangement of the swinging frame, wheel, crank shaft, with the hopjier and mould-board, 
together with the devices connecting said |>art*, as set forth. 

47. Machinery for Moulding Candles; George A. Stanley, Cleveland. Ohio. 

Claim— 1st. The moving of the moulds any distance lengthwise of the candles to d"tach the moulds from 
the caudles formed in them, and to withdraw the moulds from tho candles nnil place the j iw* of the chililics 
around them. 2d. Moving the moulds bv the weight of the moulds, and box*-* containing the moultls, to 
just the jaws of the clutches to the candles, and attach the clutches firmly to the candles, »v tliat they may 
b« raised at the same time at which the moulds are returned empty to their first position. 
4S. Apparatus for Defecating Sugar; Richard A. Stewart, St. Ik-roard Parish. Louisiana. 

Claim— The combination of the retort, the vacuum cylinder, and the receiver, in the manner set forth, 
and these 1 also cbiira, in combination with tho steam boiler. 
40. Rricr Machines; H. VT. Stillman, Port Washington, Wisconsin. 

Claim — The combination of the revolving moulds, feeder, and pjatr, arranged in the manner described. 

60. Flour-packers; Samuel Taggart, Indianajwlis, Indiana. 

Claim— 1st, The oil-pot with cap. when operated hi connexion with the clntch-wheH awl shaft. 2d. Tho 
cam. in combination with the lmrrel-iifter, constructed as set forth. 3d, Tho combination aud arrangement 
of tho friet ion-brake, rod, walking beam, packing shaft, and laurel-lifter. 

61. Pointing and TbrkadinO Wood-screws, ; N. 0. Tliom, Cincinnati, Ohio. 

Claim — 1st, The combination of a rotating head containing two or more spindles or blank-holders, re- 
volving round a central point with an Intermittent motion, with an apparatus for pointing and threading 
screw-blanks, so arranged and operated that while one blank hi being pointed and undergoing the other ope- 
rations necessary thereto, another blank la being threaded by another part of the same machine. 2d, la 
combination wilh an apparatus for p >lnting and threading screw-blanks, simultaneously, or nearly so. by the 
same initchino, the apparatus so constructed and operated that while the spindles are rotated, or changing po- 
sitions, the threading cam, or other devic • for operating the lb rending tool and its connexions, remains sta- 
tionary, and wh -n the motion of the spindles around the central point is arrested, tin- other part, and all 
necessary i«rts of the machine, recommence motion. 3d, The spring-brake, so constructed aud oiwrated that 
when the spring is b Ing depressed to withdraw it from the notch iu the ptato, 8, it acta as a broke u|a>n the 
periphery of the plate. T, to arrest Its motion, and the parts connected with it, at the same time relieving the 
plate, s, and allowing it to revolve with the spindles. 4th, The nnadnint-shaped grooved arm on the pointing 
tool -stock, which, In connexion with the spring, or its equivalent, receives the blank from the hopper, and 
conveys K to the grippe rs, nnd supports it while being pointed. 6th. In combination with the Quadrant, I 
claim the reciprocating motion of the )>op|>er for the purpose of depositing the blanks in the quadrant, to be 
conveyed to the gripper*. 6Ui. The triangular grooved cam. iu combination with the hopper, so constructed 
that wh-n moved in one direction by the action or the tool stock, or otherwise, the hopper is depressed, and 
when moved In a contrary direction the hop?:*r la elevsted. for the pnrpoeo of depositing the blanks in the 
quadrant, or other niechunical device for receiving them. 7th, Iu combination with an apparatus for thread- 
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ing and pointing •crew-Wank* by the ume machine, I claim the worm, when combined with the gears, or 
equivalent arrangement, by which the revolution of the wonn causes Hie •pimll*-* to rotato round a central 
j«.int. Kth. The rocking feed levers, fur the pur|M>*e of regulating tlie depth «.f cut of the threading to«a. 9th, 
The ratchet and revolving cam, when combined with the feed lever, fur the purpose of raining the cutting tool 
out of the thread, in its Imckwanl motion, and increasing tlx- depth of cut of the threading tool, loth. In 
combination with the roil for opening the grippes, I claim the movable nut which art* upon the threud in 
the edge of the rod, to withdraw the eoue and release the wrtw. 11th, The travcrsiug arm. in combination 
with the spring lover, or its' e.|uivulent. for the purpose of removing the screw from the grippe 11 *heii re- 
leased. 1'Jth, The sliding cam, in combination witli the threading coin, for the purpose of removing the screw 
from the grippera and releasing it. 13th. The arm on the threading tool-su>ck. in combination with the thread- 
ing tool and rod, or it* equivalent, for the purpose of giving the proper form to the thread, and curvilinear 
shape to the |ioint of the screw. 14th, In combination with the spindles or blank-holders, I claim the gear* 
on tfie spindles, for the purpose of equalizing their motion ami causing tie to to revolve round thejthaft, while 
Changing their position, whether the driving-bcll rests or acts on one or both the spindles. 

62. LcbBicatino CoMPorxns; Horace Vaughn. Providence, Rhode Island, and W in. U utton, Baltimore, Mary- 

land, A-uignors to H. Vaughn, aforesaid. , 
Claim—* 4 The cooling comjsmnd solution," as described. 

63. Hemp Brakes; Mien Wilson and George C. Fletcher, St. Thomas. Missouri. 

Claim— The arrangement and combination of the plates, m m', X o o', each pair of plates moving In 
opposite directions through the im-dium or double crank* upon sbafU, t t, as described. 

64. Ship's HjIstino Apparatus; D. J. Wilcoxson. Milan, Ohio. 

Claim — 1st. Arranging the pawl and ratehet *> as to allow the hoisting shaft to turn hnckwnrd in lower- 
ing without disconnecting the pawl from th - ratchet, lid. Forming the coiinexiou between a friction pulley 
and hoi*;ing shaft. I>y mean* of u jinwl and ratele't. so that (lie triction pulley is only in connexion with the 
shaft while lowering. 3d. The combination of the friction pulley, friction brake, and friction lever, arranged 
so that by the movement of the drake tie- friction pulley in released to revolve with the shaft, and power of 
the hrake simultaneously applied to the pulley to regulate the velocity of the shaft in lowering. 4th, Com- 
bination of the vil.rating jaiwl plates,.cam level"*, and the eccentrics, arranged as described, to give motion to 
the hoisting shaft. 

66. 31 an Cpacture up Hats; Vm. F. Warburton. Philadelphia. Pennsylvania. 

Claim — The process described of perforating the Ixslrc* of hats, by means of heated metal points. 

66. Mole Ploughs; Augustus Watson, Walnut Hun, Ohio. 

Claim — Suspending the coulter to the lever and guiding it between rollers, so that it may be raised or 
lowered independently of the beim or frame ot the plough. Also, making 0O« or both of the l>eain plates 
ailjnstable. for the purpose of adjusting the position of the coulter so ns to give ft the proja?r tip or inclination. 
Also, in combination with the I mm in plates and the coulter, the grooved gold- rollers, for the . urp of guid- 
ing the coulter In its vertical motion, and preventing any ride or twisting motion of tbt* same. Also, in con- 
nexion with the coulter and mole, the pivoted tongue, in the maimer described. Also, in combination with 
the coulter and the mole, the link, whose cutis are secured by a screw sleeve, for the purpose descrilied, 

67. Mamfactvke op Lint; Robert 1). Dwyer, Assignor to A. B. and Daniel Sands, City of New York. 
Claim— Surgeon's lint, produced directly from new flax, in the manner set forth. 

68. Bemuno Plodoh Handles t John 0. Krnst, Assignor to self and S. It. Slaymaker, York, Pennsylvania. 

Claim — Is/, Th<> employment or use of tie form bba-k fitte<l in the frame with the chain attarhed, with 
or without the weight, in connexion with the roll -r and the toothed augments and stop, the latter Isiing at- 
tached to the U-d in carriage, arranged as set forth. 2d, The arrati"**ttelil of the. lever connected with clutch, 
the connecting bar, and the lever attached to shaft, in connexion with the rod and lever or button, whereby the 
o|«erati> u of the machine, so far us the gigging Uu k motion is concerned, is rendered antontatic throughout. 
3d. The movable ne k, when adjusted and arranged with the wheel, for the purpose of stopping the feed or 
forward movement of the carriage. 

69. Brick Moi lps; James A. Hamer. Beading, Assignor to self and Norris Maris, Kimlierton, Pennsylvania. 

Claim — l«t. The combination nnd arrangement "f the operating jiarts of the brick mould, as described. 
2d, The combination of the sides nnd |iartitions of the mould, operating as descrilied. 3d, The combination 
of the levers with the arms and pins, for operating the sides atid partitions of the mould, as set forth. 

M. Skwino Machines; George L. Jeucks, Assignor to self, George Kendall, and John Hendrick, Providence, 
Rhode Island. 

Claim — 1st. The combination in a single thread sewing machine of a perforated barbed needle, which Is 
arranged obliquely to the fe«-d movement of the cloth or material being sewwh witbu pair of nippers, or other 
equivalent device, which will, as the inclined needle is operating to a-dst in forming the stitch, retain and 

?irnscnt the thread to the needle, in a manner to allow the necessary loop to Is? formed, shortened, and drawn 
nto or tight on the cloth. 2d, The combination with a Imrhcd needle of the spring nippers, thrend-guide, 
and adjusting nip|a>r-< losing bracket, aiTanged as set forth. 

61. Clothes-dryer ; Danforth Johnson, Assignor to B. B. Worden and Wm. Cad well, Chicago, Illinois. 

for the purpose specmed"*" 1 of flexl lo brMC *'*' ln 00111 tif>a y 8 OT •P , ndl*»» 

62. Bank Locks; Wm. Johnson, Assignor to self and Eibert Schumacher. Milwnnkle, Wisconsin. 

Claim — 1st, Oi>erating the regulator wle-els or guard plates by the screw pin*, which are susceptible of 
being changed in the holes of the plates, and in relation to each other, us set forth. 2d, The tapered Indicators, 
stem and la-vebd plate of the stein, fitting Into the tn|>cred recesses, as set forth. 3d. In combination with a 
asries of regulator wheels or guard plates, operate I as d-scrils-d. I c'aiui th'« mean* for indicating the posi- 
tion of such plates. 4th, The cock-wheel or toothed disc, in combination with the tumbler and the regulator 
Wheels or guard plates, as described. 

63. Casting Chilled Plates; Robert Poole, Assignor to self and G. IT. Hunt, Baltimore, Maryland. 

Claim — Making the chill for casting plates in sections, when saW lections are secured to a bed-plate la 
such a manner as to leave spaces between them, which are rilled with sand, or other yielding material, In the 
manner deacribed. 

64. Machine por Wixmso-cp doom; John B. Powell, Assignor to self and George B. Frick, Philadelphia, 

Pennsylvania. 

Claim— Without confining myself to any specific arrangement of parts, I claim the spring lever, spring 
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pawl or catch, and ratchet wheel, with the supplementary lever, and permanent pin. or their equivalents^ 
applied in the manner set forth, to the winding-up of clocks; or other machine*, In which a spring or weight is 
used as a prime mover. 

t 

AUGUST 9. 

66. Apparatus fob Heattxo Evaporattxo Pass; If. 0. Ames, New Orleans, Louisiana. 

Claim— The arrangement of the parnllel evaporating pipes with their elbows, and collars, and screw 
nozil. *, passing through the l>oUom of tiie pan, and the parallel external supply and escape pipes, with the 
nozzle* and union couplings for making the connexions wiili Ut« nozzles. 

on. Seemxo Machixes; John Andrews, Clinton, Massachusetts. 

Claim— The arrangement and combination of the vibrating twirs or blocks, frame, axle, cam. and seed 
slide, whereby the cam which Operate* the harm* also move* the seed shde,aud the hairow bars have a hori- 
zontal vibration, and also a vertical play with the frame oi»>n the axle. 

67. £eei>IX(1 Machines; John Andrews, Clinton, Massachusetts. , 

Claim — 1st, The arrangvmcut and combination of the Mocks, circular' plates, teeth, levers, and seed sliders, 
a« described, lid. The arrangement and combination of the covering apron, bar, blocks, rod, and lever. 

68. Brakes for Hailroab Cars; Francis Armstrong, New Orleans, Louisiana. 

Claim — Making the adjustment fnsu the pull or the coupling, wheu actuating on distinctly detached 
parts, namely, the latch and tongues Also, in combination, the arms, liar, and levers, arranged as described. 

69. Macu»krt to Fred Sheets of Paper to Fiomn Presses; Moses S. Beach, Brooklyn, New York. 

Claim— 1st, Feeding sheets to the impression cylinders of printing presses, by mean* of revolving arms 
or scn»|iers. operating in combination with rollers, in the manner described. 3d. Retaining the j«aper in con- 
nexion with the impression cylinders of printing presses dining the process of printing, by means Af ladders, 
in the manner, described. 3d, Detaching the paper from the impression cylinders, by means of deflectors, as 
described. 

70. Cottox CctTfTATORs; 0. W. Beard, Canton, Mississippi. 

Claim— The peculiar sha|«e given to the scra|a«rs or cutters, and their lateral and Tcrtical adjustment, in 
combination with the adjustable plough beams, arranged in the manner set forth. 

71. Cottox Seed Plaxters; E. P. Beam-ham p, Preston, Georgia. 

Claim— The arrangement of the box, uxle, wheels, sid^pieces or frame, bolt, beam, stock, follower, fur- 
row opener, and brace, as descril>ed. 

72. SnixuLE Machine; Laurent Beaudreau, Fond du Lac, Wisconsin. 

Claim — The relative arrangement, for united u|«*ratioii, of the intermediate circular revoking saw, open 
reciprocating double carriage, toothed clamps, bars, rollers, springs, inclined or curved guidfug plates, hori- 
xontal mcking cradles, cams, shafts, bars, and hinged flat* or pawls, iu the manner described. 

73. Watch Cases; Philip Bettle, London, Kngland; patented In England, November 18, 18*7. 

Claim— 1st, The attnehmeut of the inner case containing the movement of the outer case, by means of 
pins or pivots, so that the movement oise can be turned over, to fans the open or closed side of the outer casts 
without being removed from the outer c;.se. 2d. Attaching the pcudant handle to the movement case, so that 
it forms one of the centres or pivots, on which the watch turns, in connexion and combination with a pin or 
pivot on the opposite side of the case. 3d, The |nirticular form and mauuer of constructing the peuduut, and 
attaching the same to the Inner or movement caw before described. 

74. Fishixo Keel; William Biilinghurst, Rochester, New York. 

Claim— The combination of the skeleton ring with the other parts of the reel, arranged in the manner 
set forth. 

75. Composts; Kdmond Blanchnrd, GrccnfMd Mills, Maryland. 

Claim — A fertilixing compost, c n-; — -l of lime, chloride of sodium, wood ashes, charcoal, wheat bran, 
chimney soot, and gypsum, combined in the proportion and manner described. 

76. Machixes forCcttixo Paper; K Burroughs, Roeliester, New York. 

Claim — 1st, The employment or use «.f the reciprocating and oscillating knife, arranged to operate as set 
forth. 2<1, Tile knife, in connexion with the cone of pulleys attached to the shaft, s, the hollow shafts with 
their rcs|»ective gearing, ami the shaft, R, with its gearing, and the racks attached to the knifc-lmr by the rods, 
arranged as set forth. 3d, The arrangement of the shaft, u, with spring, the arm, cone of pulleys, levers, 
rack, for the purisise of automatically changing the movement of the knife from a descending to an upward 
movement. 4lh, The rhuup formed of the vertical and horizontal plates, arranged so as to lie adjusted by the 
screw ami pinion or worm-wheel, pinions, and rack*, the latter serving in the capacity of both racks and 
guides. fith, Attaching to the shaft. P. an index, arranged to move over a graduated stationary plate, attached 
to the frame, for the purpose of enabling the o|ierator to accurately adjust the paper beneath the knife. 

77. Apmxo Machine; J. T. Campbell, Rockville, Indiana. 

Claim — The arrangement of a series of wheals provided with ten cogs or teeth, and carrying the ten 

numeric figures on their outward faces, in combination with the stationary plate containing like numeric 
figures, arranged on the circle, surrounding each of the wheels in the scries. Ami in enenhinatiou with the 
parts abive claimed, arranged as described, 1 claim the stop-bora, aud spriug slides, and oscillating arms or 
jiawls with the cam, arranged for Joint op -ration ns set forth. 

78. Seed Piasters; Walter Clark, Palmyra, Illinois. 

Claim— The arrangement of th» reciprocating agitating rod, when passing through the adjustable seed 
discharge opening in the side of the hopper, with tire frame, wheels, pins, teeth, hopper, and adjustable slide, 
constructed an set forth. 

79. CoRX Harvesters ; W. Cogswell and C. A. Mat hew ion, Ottawa, Illinois. 

Claim — The circular cutter and the reciprocating sickle, with its stationary toothed plate, in connexion 
with movable bed, or Angers, the whole being placed on a mounted frame, and arranged as set forth. 

80. Coax Plasters; J. P. Coonley, Farmlngton, Michlgau. 

Claim— The arrangement of seeding roller, gear wheels, slide plate, lerer, adjustable teeth, covcrcrs, and 
tracking gauge, constructed as set forth. 
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81. Co»w Harvesters; B. T. Carrier, Bath, Main*'. 

Cliiim— The arrtm (cement and combination of the scythe-shaped cotters, rod*, cranks, adjustable frame, 
and standards, as described. 

82. Hoop Fastenings fob Cotton Bale.-* ; Edward Davidson, Batesvllle, Arkansas. 

Claim— Forming the socket of two parts to admit of the same being opened to receive the bent or doubled 
•ad lapped ends of the bale hoop, and closed to secure the ends of the hoop together. 

85. YcLCANIXROGCMS; AlvaG. DeWolfo, Seymour, Connecticut. 

Claim— The use of pulverized, vulcanised rubber, gutta percha, or other vulcaulred gum, In the manner 
specified. 

84. Centrifugal Gcn; C. 8. Dickinson, Cleveland. Ohio. 

Claim — 1st, The employment of a lever provided with a collar which surrounds the shaft, pivoted or 
hinged, and provided with a pin or rod, as si>ecined. 2d. Operating the lever In one direction, by means of 
rod and lu connexions through the centre of the shaft, and in the other direction by means of spring, fur the 
purpose of discharging the bulls from the barrel at the proper time. 

85. Skats for Sleepirg Cars; Rudolph Dirks, Philadelphia, Pennsylvania. 

Claim — 1st, The cushioned platform and the frame, r, with its detacbahle rash ion and movable legs. In 
combination with the permanent partitions, the said platform and frame being hinged together, and other- 
wise arranged as set forth. 2d, The boards, o and K, adapted to aud sliding in or against the partitions, and 
arranged so as to Ibrui the foot and head-boards for the couches. 3d, The frame. 11, as hinged to the side of 
the car, and the frame, i. so hinged to the frame, it, that both frames may assume the positions illustrate- 1 lit 
flgs. 1 and 2, in combination with the partition* and their sliding frames, n. 4th. Forming the upper couch 
of the board, L, hinged to the side of the car. and one or more boards, H, hinged to the board, L, when arranged 

86. IIemp-braxxs; Zacharlah Feagan, Palmyra, Missouri. 

Claim — Tie- arrangement and combination of the stationary bars, linger guards, vibrating spring levers, 
and cams, constructed in the manner set forth. 

87. Fritting Presses; Andrew Dougherty, Brooklyn, New York. 

Claim — The combination of the inking apparatus at the side of the main cylinder of a press, with a car- 
risge that can be moved from and toward* the main cylinder, and with a stop that controls the pueitiou of the 
carriage. 

88. Die for Swaoino BotT- heaps ; Albert Karnes, Bridgeport, Connecticut. 

Claim— Making dies for swaging bolt-heads, and other articles, in two or more parts, the parts forming 
the bottom being fitted to and in the part forming tha periphery, and the whole tilted to and secured within 
the drop, or equivalent therefor. Also, In combination with the die., the tiottom of which is made separate 
from, and inserted in, the part forming the periphery, grooving the periphery of the part forming the bottom 
for the escape of air. 

89. Sbwino Machines ; J. P. Kmswiler, Knight's Tower, Indiana. 

Claim— The combination of the slide, or Its equivalent, with the feeding mechanism, for the. purpose of 
adjusting the bed to the feeding mechanism fur materials of various thicknesses, without changing the posi- 
tion of the feeding mechanism. Also, iu combination with the bobbin, arranged to vibrate on the shuttle, 
the longitudinal arched pressure spring. 

90. Windlasses; Moses G. Farmer, Salem, Massachusetts. 

Claim — The combination of the roller, the ratchet wheel, a. the retaining ratchet, and the actuating 
ratchet, with the lever aud toggle-joint, R, so arrange d that the thrusting power of the toggle-joint shall be 
wholly exhausted when the lever is fully depressed, and the joint, K, brought into a straight line which inter* 
sect* the axis, and the |»oint of the actuating ratchet which is in contact with a tooth of the wheel, a. Also, 
the mean* described of permitting the backward motion of the roller, viz: by causing the motion of the lever 
to release, alternately, the actuating and retaining ratchet* through the agency of such means a* the springs, 
the pnifecting arms, and the proper POfJUou of the collar. 

91. 8ewino Machines; C. N. Farr, Philadelphia, Pennsylvania. 

Claim — The arrangement of the fulcrum slide, stops, and looping bar. for regulating and adjusting the 
motions of the looper. And, iu combination with said looping bar, adjusted as described, I claim the rocking 
Jever, fitting and acting as specified. 

92. Governor Talves; Benaiah Fltts, Worcester, Massachusetts. 

Claim— The manner of mounting the valve, tliat Is to say, resting or supporting the valve, a* shown at M, 
and retaining it into iu seat, a* shown at X, for the purposes set forth. 

93. Cultivators ; Perley F. Freeland, Newark, Assignor to V. R. David, Morris, Illinois. 

^ Claim— The arrangement of the tongue, curved or segment bar, beams wilh screw-rod, and pendants and 

94. Apparatus for Folding or WRAPmo Papers ; Edwin Gomez. City of New York. 

Claim — The folders, formed with the lips and volutes, in oumbiuation with the intermediate twisters, in 
the manner specified. 

95. PRINTINO Presses; George P. Gordon and F. 0. Degencr, City of New York. 

Claim — 1st, Combining with the tytnpan frame the sheet-holding and relieving nippers or grippe r*. for 
the purpose of holding the sheet and for relieving the sheet from the type. 2d, The combination of a cylin- 
der, or segment of a cylinder, with it* wheel-bearers, the impression cylinder, roller pendants, and the racks 
or gearing. 3d, The frictionh-ss roller, or it* equivalent, in combination with the tympan frame, for the pur- 
pose of closing the tympan and properly laying the sheet upon the form in advance of the passage of the 
impression cylinder, or its equivalent. 4th. Operating the sheet-Holding and relieving grlppers by or through 
the motion of the tympan. 6th, Attaching a tympan frame to an adjustable bed In such a manner that they, 
at all times, shall retain their relative positions towards each other. 6th, Hanging, hinging, or sttaehing 
the inking_api«ratus to the frame of the press, or to the press, in such a mauner that it may be turned, swung, 
or set aside, so as to allow the workmen to get at the f>rin to make any necessary alterations, or to make tho 
form ready, or for the purpose of using the bed a* a composing stone. 

96. Fire-boxes for Locomotive Engines; Ralph Greenwood, Altoona, Pennsylvania. 

Claim— The midfcather, when used in connexion with a gas chamber aud lire-box, provided with open- 



Digitized by Google 



250 



American Patents. 



Ings, Ihe parts l*>lng nrmnzed relatively with each other to operate a* set forth. Further, the cylinder*, when 
applied lo the orifice* of tho giis chamber aud fin- box, and connected by a lever to operate simultaneously, 
ait not forth. 

97. Potato-dwoers ; Leonard B. Grlswold, Pennflcld, New York. 

Claim — Tho employment <>f a netting head or disc, having birth or spurs arranged around an upright 
shaft in a direction oblique t « the axis thereof, in coutbination with tho truck and driving wheel*, or their 
equivalent*, for giving the required motion. 

88. Seed Plasters ; VT. D. llarrah and B. S. Baldwin, Pnvenjjort, Iowa. 

Claim — Int. Tln> combination and arranzenicnt of the peculiarly constructed hopper, regulating plate, 
sliding frame, slid"*, pitman*, cd>;ed leading wheels, hinged seed tul»*s, grooved covering wlui'l*, loot lever, 
caster wheel, and hand lever, a* descriUd- 2d. In combination with the hopper, the arrangement of the foot 
lever and hinged liar, when the latter is so hinged as to throw the points of the seed tube forward in their 
adjustment, or when the foot lever Ik dcpi>-Nsed. 

•9. \Tatkr-oacg.« fob Steam Boilers; Rnl«Tt S. Harris, Galena, Illinois. 

Claim — The within specified manner of constructing ami attaching the float stem to the holler, whereby 
It Is made to answer f>r carrying riic float and as an index Tor indicating the height or the water in Uio boiler, 
and, if desirable, as a trip for owning a valve for an alarm whittle. 

100. Skwiso Machines; James Harrison, Jr.. City of New York. 

Claim — 1st. The switching lever, constructed and operated as set forth, for directing the thread to the 
heard or barb of the needle, and preventing the eta-ape of the thread then from. 2d, Controlling the |eed and 
the stitch by the raising or lowering of the n.-edle. ad, Rotating tho needle and carrying with it the thread, 
thus forming a twisttd tlueaded-lo. p, as described. 

101. Machine for Ci.ttixo Out Wooden-ware; George A. Hay, Berea, Ohio. 

Claim — Tire rock shaft, in combination with the hoop-saw, arranged aa described, and operated by means 

of the pinion, in the mauner set forth. 

102. Wood-Saw Frame; James llayncs, Hollls, Maine. 

Claim — Tho inclined plane, ratchet, atid the nlpjier or strainer, applied to the saw and frame, as described. 

103. Mode or Generating and Ahpltino Electric Currents in Tkleorafhixo ; Stanislas Uoga, Wm. P. Pig- 

gott, and Septimus Ueardmore, Middlesex Co., England. 

Claim— The application to telegraphic instruments of currents of electricity, produced from metals or 
substance* arranged in tho earth, or in natural bodies ol wuter, iu the manner aud for the properties and re- 
lations described. 

104. Steam Boilers; Robert Hooper, Baltimore, Maryland. 

Claim — 1st, Contracting that part of the biter immediately nlwve the flre-rlneg. In combination with the 
widening and extending of that part which is h< yond or in the rear and al«>ve the end of the finvbox. as set 
forth. 2d, Forming a wat< recirculating passage in-low, in roar, and above the fire-tax. and marly or wholly 
isolating Niid iwonta^e from the tire-tax. by means of a large space existiug between the fire-box and the par- 
' titiun walls of the said water-circulating |No*snge. as set forth. 

100. Approacu-oi'EMNO Gate; Anthony Iske, Lancaster, ami Jacob B. Erb, Conestoga Township, Penna. 

Claim— The arrangement of the platforms and uprights to the lever, with the connecting rod attached to 
the arm on the slut, th" groove on th- inside of the post, for ojx iuting a series of croas slats connected by 
pivots with the slats, conil.med in the manner set forth. 

100. Machines for MilRino Cows; John W. Kingman, Dover, New Hampshire. 

Claim — Tho teat-cups or tub s, partially covered at their upper ends with an elastic flanch, which will 
yield for the insertion of the tent, and grip- it so as to hold the cup upon the teat during the process of milk- 
ing, aud form a jmckintr between the i-djxe of the ru|> and the teat, which will Le pressed against the teat by 
the external air when the internal air is exhausted; and, in combination with the device atave claimed. I 
claim a ve*sel provided with an air-pump, ami connected with said cup or cups by flexible tubes, so arranged 
as to exhaust the air and draw the milk Jrom the cow, or other animal. 

10". Railroad Car Wo eels; Ktanezer A. Lester, Boston, Massachusetts. 

Claim— Attnehlng the wheel to its axle by means of the auxiliary hah with Its recesses and groove, and 
tho segmental ring, or its equivalent, connected with the wheel, in the manner set forth. 
108. Self-acting Hatter t for Scaring. Crows, Ac; Theodore Lipshuts aud Daniel C. Jones, Ballaton Spa, N. Y. 

Claim— The rising and fidlinu tax. arranged with the slido and apertures, and operating in combination 
with f lurring ami pulley, in the manner s|wciried. 

[The obj'-ct of this invention Is to arrange a battery with a nnmbor of chambers, in connexion with a 
gun barrel, in such a manner that its chamU-rs, one after mj.it her. are made to go off at regular intervals 
w ithout the aid of man. and. by these rc|»>rts. frighten away injurious animals, and the Invention consists in 
arranging a rising and lulling tax In such relation to a revolving battery, that when the U>X is filled with 
sand it sinks down ami cau-c* a hammer to discharge one of the chambers of the battery, and the box is so 
arranged that it discharges the sand when It roaches the ground, and it is raised by weights ready for a now 
charge.] 

100. Machines for Mileino Cows; Samuel W. Lowe, Philadelphia, Pennsylvania. 

Claim— Tho cup with the perforated diaphragm, constructed to receive all the teats of the cow's hag. by 
having an opening in the diaphragm for each teat, and combined with an exhausting apparatus, constructed 
us described. 

110. Device for Maeinq Klectro-maqnetic Currents Constant or Intermittent ; Moses Marshall, Lowell, 

Masnach u setts. 

Claim— The spring, so constructed and arranged aa to be Insulated from, or connected to, the two ends of 
the helical wiro by springs, or otherwise, essentially in the manner set forth. 

111. Kitchen Safe; W. McKlwee, Shelby vllle, Indiana. 

Claim— The combination and arrangement of hollow potts with water cups, arranged In the manner 
specified. 

[The body of this safe la mounted on hollow post?, extending from the floor to the top of the safe, and 
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they are provided with water cops near the bottom of each leg, which are connected by perforation* with 

112. Srbmxo Macbetm; B. McKenney, Montgomery, Ohio. 

Claim— The arrangement and combination of the distributing discs, levers, check valves, and buttons, 
to operate, together with the hammer and with the bell, bj set forth. 

113. 8ee» Planters; J. B. McMillan, Tipton, Indiana. 

Claim — The planting and covering apparatus, when constructed and arranged in the manSer net forth. 

114. TJxdkrorocxd Draining Machine; Adam Miller, ML Pleasant, Iowa. 

aaim— The combination and arrangement of tho mole with the drain protector*, for the purpose of ex- 
peditiously and economically giving protection to the upper part of the ditch, and of disengaging the pro- 
tectors from the mole plough with facility after they are laid. 

115. Drivers roa Mill-stones; Alex. Miller, Newbern, North Carolina. 

Claim — The employment or uaeof the friction roller* applied to the driver, in connexion with the plnt^s, 
or their equivalent*, fitted in the recesses adjoining the eye of the stone or runner, for the purpose of form- 
ing proper bearing surfaces for the rollers, the whole being arranged substantially aa and for the purt >om 
set forth. 

116. Hoore fob Skeleton Skirts; Samuel C. Moore, Providence, Rhode Island. 
Claim — The corrugated sheet metal hoop for ladles' skirts described. 

117. Devices fob holpiso too EiutK th« Panels op Portable Ft.\CES ; Oliver P. Moran, lTaynesTillc, Ma 
Claim— The arrangement of the notched projections or projecting pieces of the upper and lower rails, 

in combination with the right-angled notches In the end batten*, in the manner specified. 

118. Cultivators; Samuel Mowry, Womelsdorf, Pt-nnsylvanla. 

Claim— The arrangement of the axles, wheels, n, stretch -bars, levers, frames, wheel, C, ratchet bar, and 
ealtivator bar, constructed as described. 

119. IItdro-carbox Vapor Apparatus; A. A. Moss. Philadelphia, Pennsylvania. 

Claim — The steam generator and dryer. In combination with a distinct hydro-carton vaporiser, the same 
being also connected with the retort, and the whole arranged together so as to generate the steam and 
hydro-carbon vapor separately, and for their subsequently mingling and combination. 

120. Coax Planters ; Matthew Mitchell, Alton, Illinois. 

Claim— The arrang-ment of the frame, seats, hoppers, shoes, and cutt -ra, with the device for operating 
them, In combination with the frame huug on the axlo, and with the slides, operated a* described. 

121. Arrangement or De*.d-beat Escapement ; Don J. Moxart, Yellow Springs, Ohio. 

Claim— The Unproved arrangement of the double "scrapers" with the atar scapc-wbeel, or ltd equiva- 
lent, a* specified. 

122. Seates; Kdward Norton, Boston, Massachusetts. 

Claim— The metal straps, and the slotted plates and screw for tightening the skate to lb© foot 
[This Invention consists in making the sole-plate, or what is more generally called the stock of tho 
•kate, of metal, and iu two detached parts, and in pivoting them resiasetlvcly to the heel and front parts 
of the runner, and in connexion with a skate thus tuade. iu making the heel and toe strap* for securing the 
skate to the foot of sheet metal, which are secured tightly to the foot by a peculiar fastening.] 

123. Post-marking Stamps; Marcus P. Norton, Troy, New York. 

Claim— The blotter^ connected or attached t<> the main part of any "post-office post-marking stamp," 
for the purpose of cutting ami inking, blotting and effacing, so a* to successfully cancel the frank or postage 
Stamp of any letter or any package, at the same time uml operation of marking upon such letter or package 
the name of any post-office, the year, the month, and the day of the month. 

124. Cultivators; Leonard Packard, Ualcsburg, Illinois. 

Claim— TV arranp rm nt of the beams, the Irons, and the projection on the ends of tho beams, tho ad- 
justable arms, braces, blades, lifting rods, adjusting bar. levers, fulcrum, and hinged pole, as described. 

125. Egg-beater or Churn; J. J. Parker, Marietta, Ohio. 

Oaim— The tube. In combination with the band and grated bottom, arranged In the manner described. 

126. Clothes- frame ; Horace Parkhurst, DeKalb, Illinois. 

Claim— The combination and arrangement of the standards, the rails, tho head-blocks, the cWps. the 
cords, as specified. 

127. Mode op Uniting Solid Sldstaxceb; Dubois D. Parmelee, City of New York, Assignor to J. A. Greene, 

Beverly, Maaaacliuix-tt*. 

Claim— The method and process dcscril^l of uniting various substances or bodies of the same or dif- 
ferent character and properties, by the interposition i>etween the surfaces of said substances or bodies to 
be united, of one or more sheets or layers of indla rubber and gutta percha, separately, or when combined 
with the substances, such sheets or layers having prcvioualy been treated in the manner described, to pro- 
duce the change specified— whereby, on completion of said change, a water-proof cement is obtained, which, 
While it possesses the requisite rigidity awl coherence, to keep the bodies firmly and strongly u tilted, pos- 
sesses a sufficient degree or elasticity to compensate for the expansion or contraction of the fibres of tho 
bodies, for the purposes set forth. 

128. Coax Planters; Lawson O. Peel, Webster County, Georgia. 

Claim— The arrangement of the beam, stock, frame, bolt, hopper, wheel, and cylinder,** described. 

129. Filing Oorrox-otx Saws; Colwell P. Pool, New Market, Alabama. 

Claim— The arrangement of the file-case with the file-holder and sleeves, to operate in combination 
wtth the bar, and with the slide and rtdge. In the manner specified- 
ISO. Srwtxa Machines; 'William F.Pratt, Bristol, Pennsylvania. 

Claim— The construction of the thread-case with an angular projection extending across Its centre, and 
the construction of the slide ring, or Its equivalent, with a similar angular projection fitting to the said 
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projection, and operating in combination therewith In the manner specified, not only to prevent the twin- 
log of the thread-easw, bat to cheek and control the loops in their pawagi' over said com 1 , thervby avoiding 
tho use of separate thread-controlling apparatus. 

131. Furxacr for Maki.no Irox direct ntoM Tit* Oil; 8. M. Qulmby, A. H. Brown, 0. H. Rett ton, and June* 

Crlawell, Newark, New Jersey. 

Claim— The arch, the hoppcr-damficr, the rode or bara, arranged as described. Also, the dampers at the 
bottom of the tubes, for discharging one or more tubes at the tame time 4 into one box or hopper. 

132. Apparatus tor Tanning ; John B. Read, Cold Spring, New York, 

Claim— An improved apparatus for tanning and other purposes, said apparatus consisting of one or * 
nnrober of smooth, porous, or perforated surlaoe* of wood, or other fixed material, placed singly or in suc- 
cession In open or closed vats or vessels, or arranged in pairs so as to form closed hollow cases, upon which 
•kins, or other substances to be operated upon.'arv to be smoothly stretched, and then the tannin or other 
fluids forced through them by hydrostatic or other pressure into the interior, whence means of escape are 
provided, as described. Also, the use of tarpaulin sheet metal, or other water-proof substances, in form of 
slutjts, to cover over the perforated pmrta of the case* not overlaid by the skins, Ac, that the fluids used 
way be afforded no passage except by percolating through the skins. 

133. Oai Retorts; Charles A. Robbe, Augusta, Georgia. • 

Claim — A gas generating chamber of a retort, made in two parts, when the said parts are constructed 
an as to lock together andfonm a tlglit joint by the simple act of sliding one portion into gear with the other. 
131. Seed Plaxters; Theodore B. Rogers, MTethersfleld, Connecticut. 

Claim— The arrangement of slides, lever, former, floats, adjustable pins, and markers, as described. 

134. Cultivators ; James Rue, Engllshtown, New Jersey. 

Claim— The arrangement ot the loose draft pole, bracket, cultivator frame, hinged rod*, devices, bracket, 
and pin, arranged in the manner described. 

(Tho invention consists In attaching the draft pole to the beams by means of hinged rods, which con- 
nect with the pole at a point above the pin, to which the draft aulmals are hitched, so that any strain ex- 
erted on tout pin has a tendency to depress the rear end of the draft pole and to raise its front end, whereby 
the ploughshares are kept down to the ground without any extra exertion of either driver or animals, 
and as the pole is connected by hinged rods without any rigid fastening, the driver is enabled to aeeomnio- 
daUi the action of the shares to the inequalities of the ground, and at the same time the front ends of ibe 
shares can bo raised and the cultivator drawn from place to place.] 

136. Skats and Couches for Railroad Cars; Ezra D. Sargent, Indianapolis, Indiuna. 

Clalm— 1st, The side lonnge or nurse couch, arranged as set forth. 2d, Its combination with the backs, 
■eats, partitions, brackets, and stops, arranged as set forth. 

137. Orikoixo-cvuxdcrs roR Apple-mills; John Stuefer, Lancaster, Pennsylvania. 
Claim— The tangential, curved, longitudinal, toothed cylinders, as set forth. 

138. Nail-plate Feeders ; John P. Sherwood, Fort Edward, New York. 

Clnim — The employment of the stationary inclined plane and the tumbler, having an inclined Ctce, in 
combination with the arms of the hollow shaft of the plate-holder, and with the foud-screw and nut, and 
the driving cab, or their equivalent, operating together, as described. 

139. Apparatus for Heating Evaporating Pass; Evan Skelly. Plaqnemine, Louisiana. 

Claim— The employment, lu an evaporating pan, of a conical steam heater, with a central opening and 
a passage around its exterior and under its bottom. 

140. Ssccrixo Artificial Teeth ; N. B. Slay ton, Madison, Indiana. 

Claim — 1st, Securing artificial teeth on plates of gold or silver, by means of an amalgam of gold or 
•liver, or both, combined with mercury, as described. 2d, Forming, by ineau* of said amalgam, an outer 
flanch or rim, covering and supporting the base of the teeth, as set forth. 

141. Straw-cutters; Solomon P. Smith, Crescent, New York. 

Claim— The arrangement of a crank shaft, pitman, knee-jointed lever, knife, with a straw box and cut- 
ter block, for conjoint use. 

142. Mortisino Machine ; Abel 8pencer, Jr, Soutbport, New York. 

Claim — Tho frame made with cross-heads connected together by means of the jointed rods, and having 
those rods jointed at or nearly iu line with the cutting edge of the chisel, and the modoof applying or 
UKiDg it, or any other manner substantially Uie same. 

143. Trmonimo Bund Slats; La Fayette Stevens, Elmira, New York. 

Claim— Constructing the cutter-bend with grooved cheeks, clamping nuts, and hearing studs, whereby 
tho plane cutter knives are held in an oblique position with the plane of rotation with the cutting edge of 
the operating one, terminating in conjunction with that of the hollow hub and shoulder, arranged as set 
forth. Also, the combination and arrangemeut of the rest with stationary and movable upper and lower 
jaws and gauge, in the manner described. Further, the arrangement of devices for ganging the length of 
the slat, confuting of the automatic stop bolt, as operated by inclined plane and lever, to cause the carriage 
to stop alternately at the fixed stop-gauges. - 

144. B PRO LAM Alarm; Stephen Stewart, Philadelphia, Pennsylvania.. 

Claim— The combination of the several parts, arranged to operate as set forth. 
146. Washixo Machine; Win. A. Suddith and John F. Suddith, Cbarlestown, Virginia. 
Claim— The hinged part of cylinder, as set forth. 

146. Sewing Machines; George 8. Tapley, Bristol, Connecticut. 

Claim— The movable cup and Its appendages, for griping and automatically releasing the shuttle at In- 
tervals, as F]>ecified. Also, the construction aud arrangement of the feed apparatus, set forth. 

147. Machines for. Washing and Separating Ores after being Pulverized; Horace Trumbull, Jersey City* 

New Jersey. 
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IIS, Elevators or Iloumxo Apparatus for IloTixa, Ac; OtU Tufts, Boston, Massachusetts. 

Claim — 1st, For the purposes of elevating, tho combination of the screw and the passenger ear or plat- 
form. 2d. Tho construction of a screw for elevating. I. > i, \ stays or bearer* at interval*, attached to tho 
wall of a building or any fixed adjacent Ktructuru. 3d, Th« i -on t r action of a nut with the slot or opening 
In the l»ack or side to euahle it to p**s by the Waring* or stay before referred to, and a* described. 4th, 
Constructing n nut or carriage with wheels or rollers running Opon the thread of the screw, as described. 
6th, Controlling the descending motion of elevators or hoisting apparatus by means of fluid retarders, con- 
structed as described. 6th, Regulating tho hctiou of fluid retarders by means of a fly-ball governor, or Its 
equivalents. 7th, Tho construction, urrangi nn lit, and operation of passenger cars of an elevator or hoist- 
ing apparatus, as described : that is, providing the platform with side aalN and doors or gates, said doors or 
gates being combined with suituhle mechanism arranged in relation to stationary cams or projections on 
the gallery floors, or any contiguous parts of the building, so ss to open and close automatically, in tho 
manner set forth, ftlh, Opening and closing the doors of the galleries or landings automatically, by means 
of cams or projections on th car, through a system of cotii|Hiund or multiplying levers, arranged as de- 
scribed. Uth, Fastening and uiilVb-uin - automatically the doors or gates of the car, by spring latches, or 
their equivalents, operated by cams or projections upon the gallery floors or adjacent walls of the building, 
luth, Fastening and unfastening automatic ill y tin- dot -r* or gates of the galleries or landings by spring 
latches, or their 'equivalents, operated bv cams 4ir projections upon the car. 11th, The arrester, in combi- 
nation with the fluid retarders. for the objects, and purposes set forth. 12th, Passing the shipping rods and 
the cord or rod that operates the friction brake through the car or platform, for the purposes set forth. 

140. Di'mpinu W aoons; William B. Twif ml, t'hlneoteau jut*, Virginia. 

Claim — The three-sided, four-wheel, open frame, stationary crank axl«, aild long wagon body, arranged 
In the manner described. 

150. Sprivj IltivwiTTou ; Felix Tyleo, Cleveland. Ohio. 

Maim — 1st, The central support, constructed in the manner described. 2d, The combination and ar- 
rangeiii, ut of upper slat, pin, supports, with central support, spring, and blocks, artauged as described. 

151. MiiCinmtl roa Rowin* Fertilizer*-: Lorenio Tyler, Havana, New York. 

Claim— The arrangement of the frame, hopper, partition, adjustable slide, If, valve, cylinder, concave, 
adjustable slide, J, and flexible clasps, constructed as set forth. 

162. IIose Cotpu.va; George II. Van Vleck and Horace Topper, Buffalo, Xew York. 

Cliiim— Tlie arrangement on the thimble of the head with two or more screw threads, having its upper 
end turned down, as described, and being provided with a projecting rim, to operate in combination with 
the thimble and with the nut. 

153. Ciltivators; Amsey Warren, We**port, Connecticut. 

Claim— The parting or deflecting bar, hoes or shares, and rake, when applied to a suitable frame pro- 
Tided with wheels, arranged and combined to operate as set forth. 

154. Ksittijw Machines; J. F. Waterhou.se, Germantown, Pennsylvania. 

Claim — 1st, The application of a drum, or its equivalent, with detachable pegs, to operate a series of 
lnde|H'ndent thread guides having independent spring". 2d, The striker, or its equivalent, arranged in re- 
spect to the thread guides, and operating so as to control >uch of the thread guides as are not nud<-r tho 
control of any of the i*;> in the drum. 3d, Moving the peirg»*d drum, or its equivalent, at intervals first 
in one direction and then In an .ther, by means of the revolving disc, and its two incline.! projections, in 
combination with the ratchet wheel. 4th, Imparting a combined lateral and vertical reciprocating motion 
to the needle bars by means of the devices described. 

150. Machine for Reokivinc and Pilino Paper; J. A. Wilkinson, Brooklyn, \ew York. 

Claim— 1st. The accelerating bands and roller, arranged to project the sheets of paper successively over 
each other as they subside in the air. aud in combination with the foregoing part*, I claim the endle«s apron 
receiving such sheets. 2d, The retarding bands, in combination with the delivering bands, for tho purposes 
specified. 

156. Rot art Presses; J. A. Wilkinson, Brooklyn, Xew York. 

Claim— lft. The curved deinl-grab with Ihe slidinjr clmnp and Hp, for the purposes specified. 2d, Tho 
curved compositors' shield, for the purposes specified, .'id. The arrangement of the proof cylinder and rollers 
for inking the type on the proof cylinder. 4th, The plate and roller, tor giving pressure in tuklng a proof 
from the tvpos on tho cylinder. 5th. The horuontal gudgeon and binding screw to secure the proof cylin- 
der, aud facilitate the correcting of the types. otH, The movable clamping segments nt the heads of th i 
tvpe or proof cylinder to secure the types in pise.-, and also allow for the removal of portion* thereof. 7th, 
Revolving the type cylinders in a trough containing alkaline, or other suitable solution for washing tho 
types, Sth, The apron for leading the puper into the press, and on which mid paper liea while receiving 
the first impression against the cylinder, thereby said feeding apron becomes also the tympan sheet. 9th, 
A curved arch or bridge. over which the paper or fibrous maierial passes, to give direction thereto and pre- 
vent buckling or twisting. 10th. Corrugating or forming ribs on said curvod bridge in diverging lines, so 
as to spread the paper width ways, at the same passes over the bridge. 11th, The auxiliary frame hinged 
into the main frame, and carrying tho upper Inking apparatus, by the elevating of which both type cylin- 
ders are exposed to view or can bo lifted out uf their place for varying the composition, or otherwise. 12th, 
The manner specified of throwing off both impressions by raising the auxiliary frame and lowering tho 
impression roller. 13th, In a rotary printing press an endless tympan sheet, let off a sufficient distance, 
nod so fitted that the offset from the ink of the first impression does not again reach the paper until re- 
moved or sufficiently dry, so as not to produce blurring or offVt on the pa per 14th, The arrangement of 
the Ink rollers, I' I" 1"' 1"", in the manner and for tho purposes set forth, whereby the rollers, 1' 1", act to 
supply the required amount of Ink to the rollers, I'" I , that snpplv and work the ink on the cylinder, t 
or 1 . 16th, The arrangement of the ink rollers, i', and workers, in their adjustable bearings. 

157. Stump Extractors; Krl Wills, Augusta, Maine. 

Claim— The combination of the frame, tongue, ami shaft, with the wheels, ratchet device, levers, and 
chain, arranged as set forth. 

159. Roofs for Railroad Cars ; A. P. Wlnslow, Cleveland, Ohio. 

01 ill to - "TIm? ple\lc(ij cupn ( nod gr> * * v » * I i*&ft*?rfta rtrrjiuy^'l ft£ doHoribciJ • 
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159. Preparation op Ottcaanx; J. F. Wisnewskl, Cincinnati, Ohio. 

Oami— The employment or nn and introduction of the within named chemical*, in the relative quan- 
tities, manner, and combination described. 

160. Skeleton Skirts; Edward F, Woodward, Brooklyn, New York. 

Claim- Th© sectional extension skirt, combined and attached to the circular skirt, the wholo being ar- 
ranged Id the manner set forth. 

161. Composition or Matter for Ornamental Pcr poses; Albert IT. Wright, Camden, New Jessey. 

Claim— Tlie composition of the matter described, consisting of the day and sulphur with the emery, 
or its substitute, combined together as described. 

162. Machine for Punting in Different Colors; John K. Wright, Philadelphia, Pennsylvania. 

Claim— Hanging the rollers for printing separate colors and patterns on separate frames, and arrang- 
ing the said frames so that they may bo adjusted independently of each other on the rails. 

163. Revolving Stairs; Nathan Ames, Saugus, Mass., Assignor to self and Ward McLean, City of N. York. 

Claim— l«t. Arranging steps or stairs upon au cmlb'ss belt, or in any manner equivalent, and placing 
them over rollers so as to form a revolving tiigbt of stairs, which may be used both as a common flight and 
as an elevator. 2d, The triangular arrangement of the stairs, whereby an endless tiigbt is made to pass 
around three rollers. :id. The double parallel arrangement, whereby ascending mid descending nights are 
placed side bv side. 4tb, The use of auxiliary stationary steps or stairs, to operate in connexion with the 
revolving stairs. 5th, The employment or use of rjds or slots, to operate in connexion with the slotte<l 
stairs. 

164. Constrcction of LionTNiNG-ROM ; L. 8. Baldwin and Lucius Parks, Assignors to L. 8. Baldwin, afore- 

said. Leroy, New York. 

Claim — Tli« employment <>f a quadrangular tube of sheet metal with spiral-fluted rides, in combination 
with the straight central supporting rod. 

IG9. Sbwinu Machines; R. Eickemeyer, Assignor to self and E. TJnderhlll, Yonkers, New York. 

Claim — 1st, The combinntlon of the angular supporting plate, with a needle applied and arranged to 
work through an opening in the angle of the saki plate, and obliquely to both f toes of the said plate, for 
the purpose of sewing ohliquoly through any substance *up|R>rLvd iu the angle of said plate. 2d, Tlie 
combination of the angular supjiortiDg plate, the obliquely arranged needle, spd a looper, applied and ope- 
rating so an in its movement* to to I low the angle of said plate. M, The combination of the looper, con- 
strni'!eil with a two-pronged honk, and having a triple movement with a stationary guide, applied and 
arrangitl relatively to the needle and angular suppoi ting plate. 4ib, The nrrangement of the feeding dog 
and preMer in a swinging frame, so applied, in combination with the angular supporting plate, as to pro- 
vide for the introduction nnd removal of the hats to aud from the machine. 6th, The slide, fitted to the 
angular plnte opposite the feeding dog, with its fkoe recessed behind the general surface of the plate, and 
having applied to It a spring by which it is operated, in combination with the feeding dog. 6th, The plate, 
1W, and Its lips, in combination with the plate, p. 

166. Portaple Capstan ano Crabs; Asahel Elmer, Assignor to Nathan Elmer and R. M. Pritchanl, Stub- 

born Grove, Illinois. k 

Claim — So combining with the truck wheels or ground supports a capstan and crab, and a flexible rig- 
ging, as that the power of the team that draws the apparatus and works the capstan may be used fbr set- 
ting or anchoring the said crab and capstan, as wuil as to raise it up, reload it onto the truck, and transport 
it from place to place. 

167. Bond Lances; Isaac Goodspeed, Norwich, Connecticut, Assignor to self and Geo. A. Mansfield, Boston, 

Masoachusetts. 

Claim— let, The compound wing described, consisting of the wing proper, the lover, and the pin and 
slot, arranged asset forth. 2d, The construction of a projectile having a prUmatic shauk with guiding wloga 
of cop|x r, or any thin substance, fixed to the exterior surfaces of the prism in such a manner as to expand 
in coincident plates. > 

168. Railroad Station Lndicator; Louis Koch, Assignor to self and II. Forstrlek, City of New York. 

Claim — The apron or band, with the names of the streets or stations on the line of the route marked 
thereon, attached to and working on rollers or a revolving plate, or stationary plate and revolving index, 
when said apron, plate, or index are operated from the running gear of the car by suitable mechanism to 
give the same a continuous movement, and simultaneous with that of the car. 

169. Double Clasp-hook for Watch-ciiaiws, Ac; Morris Pollak, Assignor to Morris Tulkcnan, Morris Pol- 

lak, and Solomon Weiner, lloboken, New Jersey. 
Claim— Tlie S ihape or double clasp hook, formed by the discs ami cLmi-jaws on the centre pin that 
passes through the middle of the bent piece. 
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For the Journal of the Franklin Institute. 

Joule's Unit Verified. By J. P. Espy. 

If we imagine an air-tight piston to move without friction in a 
cylinder 780 feet long, containing 780 cubic feet of air, at the tem- 
perature of zero, of half atmospheric density, to be condensed into half 
the space by a force of 7*5 x 144 lbs., falling 390 feet, that is, through 
half the length of the cylinder, the air, by my experiments with the 
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double nephelescope, will be heated 76°. As this is effected by a weight 
of 7*5 x 144 lbs., falling 390 feet, and as the air heated weighs 31*25 
lbs., it may be used to test Joule's unit. 

7-5 X 144 x 390 is equal to the mechanical power of 421,200, which 
heats 31-25 lbs. 76° ; therefore, to heat one pound will require 

^^?° = 13,478, and 13,478 being divided by 76° gives 177*3 the 

number of feet which one pound must fall to heat a pound of air one 
degree, and from this unit of mechanical power for air, any one of the 
elements may be corrected, Joule's unit, for instance, if the specific 
caloric of air is accurately ascertained ; or, if Joule's unit is correctly 
ascertained, tlien the specific caloric of air will be known, being di- 
vided by Joule's unit, 772 gives 17*42 the number of degrees one pound 
of water would be heated, and also the number of degrees one pound 
of air would be heated if air had the same specific caloric as water ; 
but as the specific caloric of bodies is inversely as their power of being 
heated, divide 17*42 by 7G° it will give 0*229 the specific caloric of 
air. Now, as my experiments with the doublo nephelescope give the 
specific caloric of air 0*218 and Itegnault's 0*28, and as Joulo's unit 
brings out an intermediate number, Joule's unit is probably correct, 
and certainly cannot bo altered, till some of the elements from which. 
I have confirmed it arc altered by more careful -experiments, or by 
more careful calculations from the same elements. I have never seen 
how Joulc'experimented in obtaining his unit, but it will be gratifying 
to that gentleman to learn that his result is confirmed in so simple a 
manner by my experiments, as it certainly is gratifying to me, to find 
that my law of cooling by the expansion of air is in perfect harmony 
with his most beautiful principle. I have not M. Itegnault's determi- 
nation of the specific caloric of air before me ; but according to my 
recollection it is between 0*23 and 0*24, and my experiments with the 
double nephelescope make it 0*218. If we assume Joule's unit as ac- 
curate, using that as an element the specific caloric of air is exactly 
0*229. 

It follows also from Joule's principle that we may easily find the 
temperature of air condeused into double, treble, &c, densities, if we 
take Itegnault's authority for granted, that the specific caloric of air 
is the same at all densities and temperatures. 

For if we suppose a cylinder of air at half density with a tempera- 
ture of zero condensed by pressure into half the space, it will be heated 
by the process 76°, and if it is condensed into one-fourth the space, 
it will require twice the force moving through one-and-a-half times the 
space, and will thus produce an increase of temperature of 3x76° ; it 
will require four times the force moving through one and three-fourths 
the space if it is condensed into one-eighth the space, and that is 7 x 76°, 
the next duplication will increase the temperature to 15 x 76°, the next 
to 31 X 76°, and so that at the distance of 35 miles below the surface 
of the earth the air by its own pressure, supposing it doubled its den- 
sity every three and a half miles, would be 1024 times as dense as at 
the surface of the earth, and 153,748° hot. 



Digitized by Google 



256 



Mechanics, Physics, and Chemistry. 



This calculation is made on the supposition that Regnault's experi- 
ments have proved that the specific caloric of air is the same for all 
temperatures and densities. According to my experiments with the 
double nephelescopo, the specific caloric of air diminishes as the den- 
sity increases ; a double density giving G£ per cent, less specific calo- 
ric, the. heat, therefore, if my experiments are correct, is much greater 
than the estimate above. Certain it is, when double density was used, 
the cold of expansion into double space was 81°, whilst with common 
air the cold was only 7G°. 

The specific caloric of steam may also be calculated from the me- 
chanical unit of heat. For as a column of air 780 feet long of ono 
square foot area contains G2*5 lbs. in weight, the quantity of steam in 
pounds which is contained in an equal column can be calculated by 
taking •§ of its weight, and diminishing that quantity in proportion to 
its temperature above zero. For example : at ^ density the column of 
air at zero of the above size weighs 31-25 ftis., £- of which is 19*54 lbs., 
and this diminished by J 5b °f tne whole is 13*95 lbs., which a column 
of steam at \ atmospheric pressure and 180 in temperature weighs. 

Now,' if the area of the end of the cylinder, 144 inches, is multiplied 
by 7*5 lbs., which must fall 390 feet to produce double density in the 
steam, and thus raise its temperature 32°, it will make 10,880, and 
this multiplied by 390 makes 424,320, and this power heats 13-94 lbs. 
of steam 32°;, consequently, 4 7 \ .^ 2 , 0 will be required to heat one pound 
32°, but if this last number, ^VVS be divided by Joule's unit, 772, 
it will give the number of degrees a pound of water would be heated 
by the process 39-255°, and as the specific caloric of bodies is inversely 
as their powers of being heated, if 39*255° be divided by 32°, it will 
give 1-223 the specific caloric of steam at atmospheric pressure and 
212° temperature. 

In like manner I have calculated the specific caloric of steam for 
the several densities and temperatures below. 

The first column contains tho pressures in atmospheres ; the second 
the temperatures; the third, the number of pounds of steam in tho 
column to be heated by the condensation: the fourth, the mechanical 
power required to produce the condensation ; the fifth and. last, the 
specific caloric of steam at the different densities. 



Atmospheres. 


Temperatures. 


Pounds of steam 
boated. 


Mechanical 
power. 


Specific caloric 


4 to 1 

1 to 2 

2 to 4 
4 to 8 
inches. 

0-2 to 0-4 


212° 
248-5° 
293-4° 
313-6° 

62° 


13-95 
26-52 
50 23 
94-40 

0-2427 


421,200 
842,400 
1,6S4,800 
3,369,600 

11,232 


1 223 
1067 
0-965 

0- 916 

1- 50 



From this table, unless there is some miscalculation, it appears that 
the specific caloric of steam diminishes as the density increases, as that 
of air does. 

There is in fact a diminution of 25 per cent, from one atmosphere 
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to eight in density or rather in tension, for with eight times the tension 
the density is only about 6-7 times greater. 

It appears also from the principle in question that in condensing air 
the higher the initial temperature the greater will be the heat produced 
by condensation — so that if air should be used at 448° or 461°, ac- 
cording to Regnault, above zero, a condensation into half the space 
would heat it 2 X 76°, and so in proportion. 

• 

For the Jounwl of the Franklin Institute. 

Japan; its Industry and Meteorology. 
About two years ago, when the United States Steamship Mississippi 
was about to sail for China, the Chairman of our Committee on Me- 
teorology, requested Mr. Joseph H. Warrington of the Engineer Corps 
on board that vessel, to transmit to the Institute any information on 
scientific or industrial subjects which he might obtain during his visit 
to the Asiatics. By a letter from Mr. Warrington, dated Simoda, Ja- 
pan, March 10th, 1859, the committee have been placed in possession 
of the appended meteorological table, made from observations taken 
at that place by Townsend Harris, Esq., U. S. Consul-General. They 
are probably the first published observations of an American in that 
country. 

The Report is preceded by a notice of the Japanese and their pro- 
ductions, from which we extract the following: 

So much has been said of the capabilities of the Chinese, that I 
really expected to find them a very smart people, but I have been 
greatly disappointed; and except their shrewdness and cunning, I 
must say that they have not one redeeming quality, and are a disgust- 
ing people. Not so with the Japanese, they are a very intelligent race, 
and arc vastly superior to the Chinese in every respect ; they are very 
cleanly in their habits; never enter a house with their shoes on ; and 
excel in every thing which they undertake. They make shot and shell 
— and when at Uakodadi I endeavored to get a hollow shot for the 
Institute, but could not. Their casting is perfect ; I had several very 
fine specimens, but they were sent away with several other things in 
a mistake, and it is very doubtful if I ever obtain them again ; one was 
a casting in copper of a stag, which is equal to any thing of the kind 
I have ever seen in any of our large establishments like Cornelius, 
Baker k Co., or Archer, Warner & Co. If we go to Nagasaki I will 
try to get spme more — their lacquer ware has a world-wide reputation. 
I have endeavored to obtain a specimen of the liquid lacquer, but 
failed. They make very neat joints in all their work, and have suc- 
ceeded very well in constructing one or two vessels of about 300 tons. 
Their money is principally silver and copper. The kobaug, valued at 
about seven dollars, is gold ; the itzabu is silver, and is rectangular in 
shape ; the half itzabu has some gold in it, I believe, although the 
specimen which I have looks more like being washed with a solution 
of copper than an alloy of gold and silver. The copper coins are cash, 
1475 of which are worth one dollar: the itzabu is valued at about 33 

22* 
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cents. The late treaty fixes their value by this standard; — "silver 
money will be taken weight for weight, with a deduction of six per 
cent, for expense of re-coinage." 

The Dutch government have constructed a large machine shop at 
Nagasaki, where the Japanese receive instruction in the fabrication 
and management of steam engines. The shop is well fitted up with 
good tools, and some of the work I have seen, done by one of the ap- 
prentices, would do credit to a journeyman in the States. 

They are very great adepts in the art of casting ; and I saw a small 
12 lb. howitzer in the lathe, which was beautifully cast. They have a 
small steamer which they bought from the Dutch government, and 
which runs up to Ycddo ; the apprentices take turnB in going aboard 
the steamer; but they cannot stand the heat. The profession of engi- 
neering is held in very high esteem by all the people, and they pay 
more respect to an engineer than they do to any of the other officers. 
If any of us (our corps,) are introduced to one Japanese officer by an- 
other, he tells him that we are "officer machinist," and we are sure 
• of the greatest courtesy. 



Meteorological Observations made at the United States Consulate-General, Simodu, 
Japan. By Townsend Harris, Esq., U. S. C. G. 
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October, 
November, 
December, 
January, 
February, 
March, 
April, 
May, 
June, 
July, 
> August, 
September 


77 
69 
69 
54 
63 
65 
67 
73 
80 
84 
87 
85 


51 
46 
36 
33 
32 
38 
43 
6ft 
59 
66 
67 
62 


64 3 
67-4 
48-9 
451 
45 5 
51-6 
67-2 
64 1 
70-8 

76- 1 

77- 7 
75-4 


15 
14 
17 
15 
19 
13 
14 
14 
10 
7 
10 
12 


17 
12 

75 
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11 
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15 
6 
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12 

11 

107 


4 
4 

16 
20 
13 
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_____ 
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18 
25 
27 
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16 
20 
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12 
14 
18 
23 
21 

240 


For 12 months. 


87 


32 


61 17 




77 | 19 


123 139 51 


41 



Remark*. — The thermometer was noted at 8 A. M.; rioon, 4 and 10 P. M. 
Winds from the cardinal points are put back one point, t. e., north is put down north- 
erly and westerly, and south southerly and easterly, «5tc 
The prevailing wind of the day only is noted. 
Warmest day. August 7th, mean 83-25°. 
Coldest day, February 2d, mean 36 25°. 
February llth, 4 A. M , thermometer stood at 28°. 
First white frost, December 12th. 
Ice made on eight nights. 
Snow fell twice. 

Earthquakes, thirty-four, alt light. 
Only one severe gale of wind. 
Thickest ice H inches. 
Ice or snow melts before 2 P. M. 
Warmest month. August, mean 77*7°. 
Coldest month, January, mean 451°. 
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On the Practical Bearing of the Theory of Electricity in Submarine 
Telegraphy, the Electrical Difficulties in Long Circuits, and the 
Conditions requisite in a Cable to insure rapid and certain commu- 
nication.* By S. Alfred Varley, Assoc, Inst. C. E. 

(Continued from page 806.) 

Mr. Cromwell Varley said he could answer some of the questions 
put by Professor Tyndall. He had consistently recommended to the 
Electric and International Telegraph Company the use of wires of 
large diameter, for the last twelve years, as the only means of obviat- 
ing the difficulties experienced on long circuits in wet weather from 
leakage, which, with the earlier forms of insulator used, was very 
great. Since the introduction of submerged wires he had pointed out 
the advantage that would be gained in such circuits of great length 
by the use of copper wire of large sectional area. On his recommend- 
ation the directors of the above-named company had tried both of 
these experiments on a large scale. They had erected iron wires of 
No. 3 wire-gauge on the London and North Western Railway, on the 
Great Western, and the London and North Western Railways, instead 
of the usual size (No. 8.) The results were such that he had no doubt 
they would never again, for long circuits (viz: of over 200 miles in 
length), erect other than thick wires. They had tried thick wire under 
the sea in their new cable connecting England with Holland. This 
cable contained four conductors of No. 13 instead of No. 16 wire, and 
although, for reasons explained further on, the relative speed of this 
compared with that of the former size was not so great, yet there was a 
very decided gain in rapidity, together with much stronger and much 
more uniform and reliable currents. These wires were connected both 
in England and Holland with a considerable length of overground wire, 
which latter was much affected by changes of the weather, and the gain 
in unfavorable weather from using the larger wire was, as predicted, 
very considerable. He was very much surprised to find Mr. C. V. Walker 
adhering to, and supporting, views which other well-known electricians 
had put forward, viz : that increasing the sectional area of the wire 
did not increase the rapidity of the transmission of electric signals. 
The experiment, however, had been lately tried in the new Dutch cable, 
and although the relative speed was not exactly known because there 
were many difficulties in the way, yet the fact was established that in- 
creasing the sectional area had greatly increased the speed. He had 
tried to determine the effects of induction, &c, on the speed of the elec- 
tric wave; not only had the inductive effect to be taken into considera- 
tion, but also the absorption of electricity by the«urfaces of the dielectric, 
and these influences were ever changing by heat and by the charging of 
the wire to such an extent that approximate results only were obtain- 
able, which, however, were sufficiently near for all practical purposes. 
The absorption of electricity by the surface of the dielectric required 
time, and therefore cables of such length and dimensions as would 
only work slowly, suffered more from this absorption than shorter and 

• From the Joor. of the Society of Arta, No. 832. 
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quicker ones. The retardation of the wave in a cable was caused by 
the lateral induction absorbing part of the electricity intended to give 
the signal through the line, and until this charge approached the maxi- 
mum the current at the distant end would be weak. If two cables 
were made, the one with an iron and the other with a copper conduct- 
ing wire inside the gutta percha, all other things remaining the same, 
the former would have as much induction as tbe latter, because this 
had reference only to the surfaces of the dielectric. As the iron wire 
would only conduct at one-quarter the speed of the copper, it would re- 
quire, with a given electro-motive force, four times as long to transmit a 
given current. The electricity would require, in the case of the iron 
wire cable, four times as Jong to charge the gutta percha, by lateral in- 
duction, as the copper wire would, consequently such a cable would have 
only one-quarter the speed of the other. Were it possible to compress 
twice as much copper into the same diameter, and so double the con- 
ducting power without increasing the inductive surfaces, the speed 
would be immediately doubled. This was not possible, and the effect 
could only be obtained by increasing the sectional area of the wire ; 
increasing this four times, doubled the interior surface of the gutta 
percha, which was the chief inductive surface, and, leaving out of con- 
sideration for a moment the exterior surface, the conducting power 
would be quadrupled while the induction was only doubled ; hence 
there would be a gain in speed of from 1 to 2. But there was more 
still than this gained ; first, suppose the diameter of the small wire to 
be unity, and the thickness of the gutta percha covering also unity, 
the exterior surface of the gutta percha would be 3, and the combined 
surfaces of the gutta percha would be 3 -f 1 = 4. In the second case, 
where the copper wire was doubled in diameter, and quadrupled in 
weight, there would be two for the inner surface of the gutta percha, 
and four only for the outer surface, instead of six — collectively, six 
instead of eight. Hence doubling the diameter more than doubled the 
speed. The third gain from the large wire was, that, having a higher 
speed, there was less time for the absorption of electricity, and, con- 
sequently, the disturbance and retardation from this cause were less* 
Having a current of four times the power entering the cable, and the 
leakage being less in proportion to it, the current received at the dis- 
tant end would be more than four times as powerful, and much more 
regular; the apparatus would be less frequently interrupted for adjust- 
ment, and would, consequently, work, without intermission for a much 
longer period than the smaller wire. Mr. Walker had alluded to the 
Atlantic cable, and stated, in proof of the sufficiency of the diameter 
of the copper wire, the fact that a single element of water battery 
gave a current perceptible at the other end. He (Mr. Varley) con- 
tended that this proved nothing as to its ability to transmit intelligible 
signals. In an Atlantic cable we must have not only a wire capable 
of giving currents and signals, but of giving such currents and signals 
as should overcome the friction and inertia of the apparatus used for 
indicating them ; these currents must be so powerful and constant, 
that, when the philosopher had left the cable to the ordinary manipu- 
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lator, the currents should not fluctuate so much as to interrupt the in- 
telligibility of the communications. The current must have such force, 
that the varying friction of the apparatus should not materially in- 
fluence the recording of signals. In the Atlantic experiment these 
difficulties were overcome to a great extent by a most ingenious littlo 
instrument — Professor Thompson's reflecting galvanometer. In this 
instrument the only friction was that of a single thread from a silk 
cocoon, supporting a very short magnetic needle, only £ of an inch in 
length, which carried a small mirror made so light as to weigh only a 
grain or two. The mirror reflected back through a lens a ray of light, 
and thus without impeding its free action, or adding to its friction, a 
long but imponderable arm was added to the needle to magnify its mo- 
tion. This little needlo was rendered more or less nearly astatic by 
placing a large magnet under it to neutralize the earth's magnetism, 
and thus a nearly astatic instrument, sufficiently rapid in action from 
its small dimensions, sufficiently sensitive by its long imponderable arm 
(or ray of light), sufficiently free from friction by being suspended from 
a filament of silk, was obtained, and by it the faint signals through the 
cable were rendered visible. These signals were watched by a clerk, 
and recorded by hand on a Bain's printing machine, lie (Mr. Crom- 
well Varley) felt that sufficient credit had not been given to Professor 
Thompson for this instrument, without which the Atlantic cable would 
never have transmitted a single message, and the world would not have 
had this great experiment to guide them, as there would have been no 
means of ascertaining whether the cable had reached the bottom of 
the Atlantic without parting. Such an instrument, however, was not 
calculated to meet the requirements of a commercial undertaking, be- 
cause the reflected spot of light was difficult to follow with the eye for 
any length of time, and was often recorded by the manipulator incor- 
rectly. The current must have sufficient force to record itself. With 
regard to the insulating properties of gutta percha, when pure and 
free from moisture he had found it to rank among the best dielectrics, 
hut this was not the condition of the gutta percha used on cables, 
which appeared to be porous and to contain moisture. When the gutta 
percha was sufficiently heated to free it from this, there was great dan- 
ger of altering its character, and rendering it liable to become brittle 
and to crack. In the Atlantic cable, even before it had been put un- 
der water, the loss of current by leakage was so considerable that less 
than one-third of the original current only reached the distant end. 
Were the loss constant in quantity it would not so much matter, but 
wherevtr the current escaped through moisture, there was polarization 
and ever-varying resistance at the leaky spot. As an example, he 
would quote one of many similar cases that had come under his notice. 
In one of the London and Liverpool wires, there was a defect in the 
Kilsby tunnel, caused by a filament of wood in the gutta percha^ which 
was wet at this spot. This leak gradually got worse and worse, and 
sometimes offered a resistance equal to ten miles of the lino composing 
the circuit, and at other times, especially after the continuous passage 
of a positive current for some length of time, it offered a resistance 
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equal to more than a thousand miles of the circuit. The fault wa8 
situated nearly half way, roughly speaking, 100 miles from the end, 
and when it offered a resistance of only 10 miles, t ' f only of the cur- 
rent from London reached Liverpool, assuming the rest of the line 
perfectly insulated. When the fault from polarization, &c, offered 
1000 miles resistance, the current which reached Liverpool was j° of 
that which loft London ; these fluctuations sometimes took place in a 

E 1 

second of time. The formulas for such a case was e = .— — , where e 

1 + y 

was the current received at the distant end, E the current leaving the 
original station (London), I the resistance of the leak, and y the re- 
sistance of the line between the leak and the receiving station. Now 
in the former case, the current was amply powerful enough to work 
the instruments, and no inconvenience would have been experienced 
had tho fault remained constant, but, on the contrary, it was always 
varying in force, and to such an extent that it was impossible to work 
the line though only 200 miles in length, Thus it would be seen that, 
leaving out of the question induction, and its consequent diminution 
of speed, a conductor of sufficient size must be had to cause these leaks 
to bear only a small proportion to the current transmitted, in order 
that the received signals might be sufficiently regular and equal in 
force to record themselves witli certainty and ease. Unless these con- 
ditions were attended to, the cable, as a commercial undertaking, would 
inevitably fail. With regard to the rapidity of conduction of the elec- 
tric current, his opinion was that the current began to flow from tho 
distant end immediately after the near end was connected to the bat- 
tery. Electricity showed no signs of compressibility or elasticity, and 
was without inertia. Suppose, for a moment, that a cable was divided 
into several portions, each of which was without appreciable resistance, 
but separated from the next portion by a given resistance, the first por- 
tion, on coming in eontact with the battery, would be instantly charged, 
and as instantly would begin charging the next portion, J>ut to a lower 
degree than itself; this second portion as instantly charged the third 
portion, to, of course, a still lower degree ; and this the next, and so 
on to the end. By careful reasoning on the known laws of electricity 
he had come to the conclusion that the current began to flow out of 
the distant end instantly, but so feebly at first that the most delicate 
instruments failed to show it. Before concluding, he would draw at- 
tention to the unhappily chosen terms "quantity" and " intensity." 
What in England was generally understood by " quantity^' was in 
Germany termed intensity or 1. What in England was termed "in- 
tensity " or tension, was the electro-motive force; in other words, the 

E 

I = — , where I represented the power of the current to decompose a 

R 

given quantity of an electrolyte, E the electro-motive force of the cur- 
rent, and R the resistance of the circuit. These terras had unfortu- 
nately led many into error, more especially the word "intensity." 
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Mr. C. W. Siemens agreed with much that had heen said in the pa- 
per. Ho was decidedly in favor of a large conductor of the very best 
specific conducting power; and had maintained from the first that the 
conductor of the Atlantic cable was totally inadequate. When he 
read a paper last year before this Society, he had expressed the laws 
by which the proportion of an electric cable should be regulated for 
a given length by a simple formula ; and ho thought that a mathema- 
tical expression properly explained was preferable to an explanation 
in words only, even for a popular assembly like the present, because 
it combined all the elements to be taken into consideration. He did 
not agree with Mr. Varlcy that an electric wave on entering a sub- 
merged Cable at one end presented itself, in however slight a degree, 
instantaneously at the other. The laws of induction and conduction, 
as he understood them, were directly opposed to such an assumption; 
and in his own experience he had certainly never observed any indica- 
tion of it. The line expressing the relative amount of charge at dif- 
ferent points of the electric wave in the conductor, was expressed not 
by a dynamical curve, as Mr. Varlcy had shown it, but by a straight 
line, terminating abruptly upon the horizontal line which represented 
the conductor. Another portion of the paper dealt with the complete 
metallic circuit in submarine conductors, which it was generally un- 
derstood had been first proposed by his (Mr. Siemens') brother. Mr. 
Siemens could not agree with the views expressed by Mr. Varley, and 
by several others who had lately written in the scientific journals upon 
this subject. Some of them seemed to lose sight entirely of the most 
essential condition, namely, that the two conductors were to be em- 
bedded in the same insulating medium. His brother had never for a 
moment assumed, as seemed to be supposed, that lateral induction be- 
tween the two conductors constituting the circuit would be obviated. 
On the contrary, it would be rather increased on account of the 
greater resistance of the metallic circuit. But it was maintained that 
the charge between the conductors and the larger surface of the sheath- 
ing would be nearly entirely obviated ; that the working of one me- 
tallic circuit in a multiple cablo (which his brother had chiefly in view) 
would not disturb the electrical equilibrium of the other conductors; 
that the losses by leakage would be reduced, enabling him to reduce 
also the area of the conductor, and thereby also the lateral induction 
between them ; that the metallic circuit was not affected by magnetic 
storms ; and, finally, that considerable advantage coqld be obtained 
by the mutual acceleration of the positive and negative currents by 
Volta induction. So long as a single conductor could satisfy the pub- 
lic demand for messages, the advantages of a metallic return wire 
would probably not warrant the additional expense, but wherever sev- 
eral conductors became necessary, the advantage of working through 
metallic circuits would be very great. Mr. Varley's illustration of 
surrounding the one conductor by the other (in the form of a tube) 
did not meet the case, because the tubular conductor possessed the 
very condition which it was intended to avoid, namely, an extended in- 
ductive surface both against the inner conductor and the outer sheath- 
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ing. Mr. Siemens had only one other point to remark upon, and that 
was of an historical nature. Mr. Varley had stated that Mr. W. Sie- 
mens had first employed gutta percha coated wires in Prussia in 18o0, 
where he had observed the phenomena of induction also. It was, how- 
ever, in 1847 when the first gutta percha coated line wire was laid down 
successfully naar Berlin ; and ho (Mr. Siemens) exhibited specimens of 
it, and explained the phenomena of charge which had been observed, 
before this Society in 1848. He might also observe that the state- 
ments which had been circulated, that the gutta percha coated wire, 
as first prepared in Prussia, had proved an entire failure, were very 
unfair towards his brother. These wires had been coated in the samo 
wanner as they wore at the present day, although, it must be admitted 
that the quality of the gutta percha employed was very inferior. These 
lines had, however, done good service for four or .five years, when they 
began to fail ; some of them had, however, lasted much longer, and 
some — covered with lead — were actually in use to the present day. 
lie did not think that a much more favorable result had since been 
obtained elsewhere. 

Mr. Leonard Wray said he would make hut a few brief remarks 
upon some of the points under discussion. In the first place he con- 
sidered that the paper read by Mr. Varley was a very valuable and 
instructive one, for which all present must feel indebted to him. Let 
the ideas brought before the Society that evening be designated as 
mere conjectures, or theories, or what not, still he ventured to differ 
from Professor Tyndall's opinion, that Mr. Varley should have con- 
fined them to his own breast until he had fully tested and proved them 
practically, inasmuch as Mr. Varley, l?y giving publicity to them be- 
foro that Society had, in fact, laid them before the whole world of 
science, and the result would be, that instead of these ideas remain- 
ing stored up in his own mind alone, to be worked out solely by his 
own individual energies, there would now be many, very many, minds 
brought to bear upon them, and to assist in reducing them the more 
speedily to the test of practical experiment. The next point he would 
remark upon was the best diameter for the conductors of electric tele- 
graph cables, a subject which was so very much discussed, and so very 
much disputed, that he would only present to the notice of tbo Soci- 
ety one very singular and significant fact bearing upon the question. 
When telegraph wires were first introduced into India, Sir W. O'Shaugh- 
nessy and his staff were sadly annoyed by the continual breakings of 
their wires, caused by very large birds alighting upon them. To 
remedy this nuisance that gentleman employed very thick, strong 
wires which these birds could not injure ; and this great increase in tho 
size of the wires brought out the remarkable fact that no insulation 
whatever was necessary at the posts around which they were simply 
wound. This deserved, he thought, to be recorded in such a discussion 
as the present. The third and last subject to which he (Mr. Wray) 
would refer, was that of insulation. Now, the substance almost uni- 
versally used as an insulating material was gutta percha ; but they 
were told, and many of them knew it as a fact, that gutta percha 
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absorbed no inconsiderable quantity of electricity ; indeed, that it be- 
came, to a certain extent, saturated with it. Such being the case, it 
must be evident that gutta percha was by no means a perfect insula- 
tor, for he held it as an axiom, that no really good and perfect insu- 
lator would absorb electricity. The greater the quantity of electricity 
absorbed by the insulating material used, the greater would be the 
retardation of the current. Hitherto, then, a substance had been em- 
ployed which was very far from perfect, and all calculations had been 
based upon its known insulating properties ; but if they had a superior 
— a very much more perfect insulating material — would it not be pos- 
sible to construct cables with a far less quantity of that material than 
gutta percba ? He thought so, and he moreover believed that such an 
insulating material as he had spoken of, would, very probably, be soon 
discovered. 

Mr. S. Alfred Varlby said he had but little to reply to, as no at- 
tempt had been made to refute the views he had brought forward. He 
was unable to follow Mr. C. V. Walker throughout, and he did not 
clearly see the direction in which his views tended. Mr. Walker ap- 
peared to object to the statement made, that there was a difference 
between an ordinary Leyden jar and a submarine circuit ; yet he ad- 
mitted that the .conductor united the inner and outer coatings of a 
submarine wire when regarded as a Leyden arrangement, and that 
the resistance it opposed was the only thing which prevented the' free 
flow from the one to the other ; now he (Mr. Varley) thought this was 
a most important admission, for upon it depended the reason why a 
large wire conducted more rapidly than a smaller one, and this was 
no longer a theory, but an ascertained fact. If there were no differ- 
ence between a submarine wire and an ordinary Leyden jar, and if a 
submarine circuit had to be charged statically to saturation before sig- 
nals passed, as was stated to be the case by the advocates of the small 
wire system, then it would be clear that as the greater the sectional 
area, the larger the Leyden arrangement would be, there would be 
more retardations with larger conductors, as more electricity would be 
required to charge them. He maintained that, in practice, a subma- 
rine circuit was not charged to saturation ; the degree to which it was 
charged statically depended upon the relative balance between the 
conditions which favored induction and conduction ; if the conditions, 
as had been stated in the paper, favored conduction, there would be 
less statical charge, and a greater proportion of the electrical impulse 
would be directed forward, and signals would be obtained more quickly. 
He fully concurred in all the views expressed by Professor Tyndall, 
and quite agreed with him as to the desirableness of searching for 
facts with actual submarine circuits of varying dimensions ; but when 
these were not at command, he thought we should not wait for such 
favorable conditions for experimenting, but should endeavor to obtain 
the best substitute we could. Moreover, if it were possible to obtain 
all the conditions which submarine circuits presented in our own pri- 
vate laboratories, this would be a positive advantage, for the whole 
being under immediate command, and not disturbed in any way by 
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atmospheric causes, more or less defective insulation, or other disturb- 
ing influences always occurring more or less in practice, we should be 
enabled to trace out principles more clearly and have fewer sources of 
error to eliminate. Mr. Siemens, when considering the question of 
the complete metallic circuit versus the earth for one-half of it, ob- 
jected to the fairness of the diagram in which one of the conductors 
was made into a tube. This diagram was introduced, as was stated in 
the paper, as an exaggeration, simply to show the fallacy of the prin- 
ciple ; and although, as was stated by Mr. Siemens, the wires would 
not, when side by side, present as much surface to induction as an or- 
dinary circuit, yet it must be borne in mind that there would bo just 
twice the resistance of that which would be opposed when the earth 
was employed for one-half of the circuit, and this would more than 
counterbalance the lessened surface exposed to induction. He agreed 
generally with the remarks made by Mr. Wray. There Was no doubt 
that with large conductors imperfect insulation was less felt, but the 
result in Sir W. O'Shaughnessy's case was probably not altogether 
due to the size of the conductor, for it must be remembered that the 
climate was very hot and dry. As a practical fact, he (Mr. Varley) 
would state that when in the Crimea they never obtained what tele- 
graphists termed a " perfect earth." In the submarine circuit between 
Varna and Constantinople, contact with the earth was made by con- 
necting a wire to tho iron sheathing of a piece of the cable, more than 
a quarter of a mile in length, which was buried in the earth, and passed 
through the British Embassy grounds, yet, notwithstanding this exten- 
sive surface, in hot weather he found the earth, to use a telegraphic 
expression, very far from "perfect," and ho remedied this by carry- 
ing a wire out into the Bosphorus. 

The Chairman said, before proposing the usual vote of thanks, he 
would express his opinion of the result of the discussion that evening. 
They had advanced very little in practical knowledge since the failure 
of last year with the Atlantic cable ; but the proper way of doing so 
was to follow the course pointed out by Professor Tyndall. At the 
same time he thought it was well that theories should be advanced 
with a view to set men thinking ; but the professor no doubt meant 
to pay Mr. Varley the compliment that his knowledge of this matter 
would be better applied to the practice than the theory of the subject. 
But Mr. Varley was, in fact, doing what had been asked of him ; and 
it was only owing to some delay in the completion of an elaborate in- 
strument that he was not able to lay before them the results of actual 
experiment. Tho experimentum cruets was what they really wanted ; 
wires of different conducting powers tested against each other, and 
the results ascertained by the best class of instruments, and, he would 
add, by a variety of experimenters. He found that electricians still 
remained true to their colors, in the absence of positive results one 
way or the other. His friend Mr. Walker still adhered to the small 
wire, whilst others appeared as the consistent advocates of a large 
wire as the best conducting medium. In this country, such opportu- 
nities were presented for experiment upon a large scale, that they 



Digitized by Google 



Performance of the U. S. Steamer Wyoming. 267 

had nothing to fear from theory; and he hoped such experiments 
■would he made aa would solve many of the points upon which so 
much diversity of opinion now prevailed. He would now propose a 
vote of thanks to Mr. Varley for his able and interesting paper. 



For the Journal of the Franklin Institute. 

Particulars and Performance of the XI. S. Steamer Wyoming. 

The above named steam sloop, the first finished of seven ordered to 
be built by Congress in 1857-58, returned on the Gth of Sept., 1859, 
from a trial trip of two weeks duration, of which one week was passed 
at Charleston, to which port she went by order of the Honorable Sec- 
retary of the Navy. 

The Wyoming's hull was constructed at the Philadelphia Navy 
Yard, under the supervision of Francis Grice, Esq., by whom she was 
designed. 

It has the following dimensions, viz : — 
Hull. — 

Length, billet to taftrail, . . . 332 feet 9 inches. 

" on gun deck, . . 209 " 9 " 

" between perpendiculars, . . 198 " 6 " 

44 of keel from back part of forward stern post, 188 ** 

Width of beam molded, . . 32 «* 2 44 

« 44 extreme, . . 83 44 

Depth of hold, . . . 15 44 10 44 

44 forward and aft of machinery space of lower hold 

under berth deck, . . 8 « 10 » 

Space allotted to machinery, comprised between two wooden 

water tight bulkheads, . 50 ** 8 " 

Draft of water loaded, forward, . . 12 44 7 M 

aft, . . . 13 « 2 « 

Displacement, ■ . 1475 tons. 

Area of immersed midship section, 391 sq. feet. 

Tonnage (custom-house measurement), 997 tons. 

a 

Carries three months provisions, six months stores. 

Spars and Sails.— Barque rig. — 

Foremast above deck, . . .64 feet 

Main mast 44 » , 59 44 

Mizen 44 44 . . . 53 44 

Fore and main topmast, . 36 44 

Mizen 44 . . 85 *« 

Bowsprit outboard, • , 26 44 

Jibboom, . , . 25 " 

Spanker boom, , . . 50 " 

Area of satis, . 9706 sq. feet. 

Abmambkt. — 

2 1 1-inch pivot guns and carriages. 
4 32-inch guns « 44 

Weight of guns in all, . . 40 tons. 

44 ammunition for guns, . 30 44 

The machinery was designed and constructed by Messrs. Merrick 
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& Sons, of Philadelphia. The requirements of the Navy Department 
for the vessels of this class were stringent, and calculated to draw out 
the best talent of the country in their execution. The result of the 
trial of this-ship shows that Mr. Toucey's efforts to increase the effi- 
ciency and economy of the United States Navy, have been effectual. 

The guarantees required of the contractors for this and the other 
vessels of the same class, were briefly as follows: — 

1st, That the weight of all the machinery, spares, tools^ water in 
the boilers, and coal for five days maximum steaming, should not ex- 
ceod 406 tons (of 2240 pounds). 

2d, That the engines should be capable of making 80 turns per 
minute. 

3d, That the machinery should be capable of developing 1000 horse 
power by indicator. 

4th, That the consumption of coal per indicated horse power per 
hour, should not exceed a certain rate (in the case of the Wyoming 
2*9 pounds). 

All the ships were to be provided with a surface condenser. 
The principal dimensions of the machinery for this ship are given 
below. 

Esqikis.— Two horizontal doable piston rod, direct-acting engines.— 

Cylinder*, diameter, ■ • .4 feet 2 inches. 

** stroke of piston, . . 3 " 6 *• 

Crank shaft, diameter, . . . 11} *« 

Shafting. ** . . 10 " 

Fresh water air-pumps (two) diameter, each, . 1 1 " 

etroke, . . 2 « 6 « 

Salt water circulating pumps (two) diameter, . 10 « 

« " stroke, . 2 " 6 " 
Condenser — aurface, . 9000 sq. ft. 

Number of tubes (brass), . 8000. 

Diameter " . . 0$ " 

Length ** . . 6 ** 

Having its tubes secured at both enda in tube sheets, one of which is fast, the other 
free to move with the expansion of the tubes. 

The engines have elide valves, and independent cut-off valves sliding within and upon 
them, which may be adjusted at pleasure, while in motion, to cut off between 6 and SI 
inches from commencement of stroke. They are driven by links from the croaa-hcada. 

The crank shaft bearings are four in number: the after one 24 ins. 
long, the two middle ones 18 inches each, and the forward one 16 ins. 
They are in four pieces each, chambered to allow of the passage of 
water around without touching the wearing surfaces. Each piece, or 
all, may be removed without moving the crank shaft. The upper and 
lower pieces are not keyed up, but simply slipped, when raised or low- 
ered to overcome the wear. The cap-bolts being horizontal, take the 
direct strain. The eccentrics and link motions are between the engines. 

The propeller shaft is covered with brass where it passes through 
the deadwood, and revolves in lignum-vitre bearing bushes, 7 feet 6 
inches in total length. 

The thrust is taken either on spherical steel rollers, or on the UBual 
collar thrust, as may be preferred. 
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The engines drive the line of shafting by a clutch coupling having 
four steel faces. This may be disengaged in a moment when the ship 
is put under sail alone. 

Space occupied by engines in length of ship, including 

passage wuys 19 inches wide, both forward and aft, 16 feet 1 1 inches. 

Boilers. — Three of Martin's vertical tubular, having iron shells and brais tubes, placed 
two on one side of the ship (of which one" consists of a single furnace, and is used as 
an auxiliary or " donkey ")» and one on the other aide, facing each other, with a fore 
and aft fire-room between them. 

Length occupied in the ship, . . 24 feet 9 inches. 

Breadth, 44 44 including fire«room, . 29 44 

Depth, exclusive of steam drum, . . 10 44 2 M 

inclusive 44 10 feet diameter, . 14 44 2 44 

Fire-room, length, . . . 24 44 9 44 

breadth, . . 8 44 6 44 

Surface in all boilers, . 7890 sq. ft. 

Tubes, number 44 . . 4280. 

44 length, . . . 2 « ?* " 

44 external diameter, *. . . 2 44 

Grates, number, . .14. 

44 breadth (except of donkey, which is 2 feet 6 ins.), 3 44 
44 length, . . . 5 44 10 « 

44 area, . . . 242 sq. ft. 

Smoke-pipe — one telescopic in two sections. 

44 height, when up, above deck, . 40 44 

44 44 44 grate, . . 62 44 

44 diameter, . . 6 44 10 44 

44 area, . . 30-7 sq. ft. 

Least area between tubes in all boilers, 39*65 44 

Pbopellbr — One brass true screw.— 

Number of blades, 4. 

Diameter of screw, . . .12 feet 3 inches. 

Pitch 44 . . 19 44 

Length 44 . . 2 44 6 44 

Weight of all machinery, spares, Ac, and water 

in the boilers, . . 227*6 tons. 

Coal Bunkers— Extending over the boilers, partly over the engines, and between 
the boilers and engines, leaving ouly a passage way, in which are placed the hand 

pump and donkey pump. 

CojrrasTS— -163 tons anthracite— also, forward of the machinery space is an extra 
bunk carrying 72 tons — making 235 tons in all. 



Performance. 

The following is an abstract of each half day's performance during 
the trip out to Charleston and back. On the outward passage the en- 
giues were run at easy speed. That passage, from the Capes of the 
Delaware to Charleston bar, was made against a head wind and mode- 
rate head sea, in 59 hours 40 minutes running time ; average speed 
by Massey's patent log, 9*3 knots per hour the whole distance. On 
the homewarcf passage the wind was favorable, but light, for 24 hours ; 
the rest of the time ahead, increasing to a moderate gale for the last 
10 hours before reaching the Capes. Time, 46 hours 45 minutes from 
the Bar to Capes of the Delaware ; average speed 10-8 knots. Highest 
speed under steam alone for one hour, 11*5 knots. Highest for six 
hours, 11 knots. 

S3* 
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Outward Trip. 
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Homeward Trip. 
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Pounds of coal used in outward trip, including passage down 
the Dolaware river, of which, log is not given here, being 
broken by stoppages, was, . . . 1 J 1,140 

Pound* of ashes thrown overboard in all was, . 21,741 

Per centage of ashes to coal, . .19} per cent. 

Pounds of coal used in homeward trip, . . 121,240 

«« ashes « " 21,765 
Per centage of ashes to coal,- . .18 per cent. 
The coal and ashes were both carefully weighed. 

In the table the mean horse power exerted was found in the follow- 
ing manner. A large number of diagrams were taken during tho trip 
under different conditions of throttle, cat-off, pressure and vacuum. 
Each diagram was calculated and the mean pressure found. The theo- 
retical mean pressure doe to the boiler pressure, back pressure in con- 
denser, and point of cut-off was then calculated, and the ratio found 
between the two mean pressures. By classifying these ratios for dif- 
ferent conditions of throttle, considerable uniformity was observed to 
exist in the results; the actual mean pressures were as follows : 

With throttle } open 0>S3 of the theoretical M. P. 
" 4} •« 0*64 u ** 

M j M 0 . 7 » 44 U 

M g 44 Q.75 44 M 

*4 J U Q.7g *4 44 

wide 080 

For each hour, the boiler and condenser pressures, cut-off, and throt- 
tle being noted, the actual mean pressure and horse power were found 
by application of the proper ratio, and of those indicated horse powers 
the mean was inserted in the proper column. It is certain that the 
results must be substantially correct, and if any corroboration were 
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needed it may be found in the diagram given below, which was taken 
under conditions about the same as the average of the homeward trip, 
and the H. P. was for this diagram 315*36, and for that of the after 
engine at the same time 325*44, giving for both 640*8 H. P., or within 
3 H. p. of the mean exerted by the table. 

Indicator diagram, forward engine, taken Sept. 3d, 6-5 a. u. 



Cut-off— 10-5 inches. 
Revolutions per minute — 72. 
Pressure of steam in boilers — 18 lbs. 
Throttle valve wide open. 



Vacuum gauge — %l± inches. 
Temperature hot-well— 96° F. 
Mean pressure — 14*75 lbs. 
Coal per a. p.— 2 80 lbs. 




During the whole trip only 13 (out of 14) furnaces were in use. 
The greatest number of revolutions made was 79 per minute for one 
hour. The highest for any four consecutive hours was 74 f 4 fl . 

The averago consumption of coal for 638 u. p. was 18f tons per 
24 hours. At the same rate to make 1000 h. p. would require 29£ 
tons. The engine bunkers therefore hold 5} days coal at maximum 
steaming, and the extra bunk 2£ days moro ; giving the ship an ave- 
rage speed at sea of 12*528 knots, if the speeds are as the cube roots 
of the powers. In other words, at this maximum speed, 1 ton of coal 
12*528 x 24 

drives the ship — = 10*25 knots distance, and the bunkers 

afford a supply of coal to perform 2410 geographical miles. At the 
speed averaged, and which can be readily maintained, of 10*8 knots 

per hour, one ton of coal drives the ship "Tgyz =13*8 knots dis- 
tance, and the bunkers hold ooal for 8240 geographical miles. 

The coal burnt during the trial was Black heath, an anthracite of 
qualities not favorable for pushing, being by no means a free burning 
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coal, and requiring a strong draft for its combustion. And although 
free from clinker, the ashes formed a very large per centage, 19 per 
cent. 

It was on this account only that the machinery developed on the 
trial trip less power than its capacity, the coal consumed being 1716 
pounds per hour on 228 feet grate, or 7§ pounds per sq. foot per hour. 

The machinery worked with great smoothness and regularity, no 
trouble whatever having been experienced from hot journals during 
the trip. 

The boilers were not blown at all to reduce saturation. The slight 
increase of saturation towards the end of the trip was caused by the 
salt water added to make up for leakages around stuffing-boxes, &c. 
To the latter cause is due the reduced vacuum during a part of the 
homeward trip, and until an opportunity was afforded in the Delaware 
river to put in fresh packing. 

It should have been stated that the steam is condensed within the 
tubes of the condenser, and that the salt water is forced to circulate 
between and around them in a direction contrary to that taken by the 
steam. 



To the Editor of the Journal of the Franklin Institute. 

Sir : — In the American Railway Times of September 10th, ap- 
pears an article entitled "Experiments on the Strength of several 
kinds of Building Stones," stated to have been "read before the 
American Institute of Architects, by Robert G. Hatfield, Esq.," but 
the Editor omitted to add "copied verbatim from the Journal of the 
Franklin Institute for March, 1858."— (See Journal, vol. 35, p. 158.) 



Tor the Journal of the Franklin Institute. 

Atmospheric Electricity. By Jambs P. Espy. 

It has not yet been ascertained by electricians, so far as I know, 
what is the cause of atmospheric electricity; those, however, who 
have studied my theory of storms and agree with me that there is an 
upmoving current of air in the centre of all storms, kept up by con- 
stunt evolution of latent caloric, as the vapor condenses by the cold 
of diminished pressure as the air ascends with its vapor in it, will 
agree with me that it follows as a corollary from the following expe- 
riments, that electricity must be generated simply by the upmoving cur- 
rent of air from the surface of the earth, especially if it be violent 
enough, as it frequently is, to carry up drops of rain with it to a great 
height. 

It is well known that all bodies, as Dr. Alex. Palagi of Bologne 
says, in their natural state give signs of positive electricity, when sepa- 
rating from the soil, and of negative, when approaching it. In the 23rd 
-volume of Geneva Archives of Science, pp. 286 and 382, it is stated 
that YolpiceUi caused a ball of metal to revolve on a horizontal axis of 
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glass, at a distance from that axis one metre and a half, and con- 
nected by means of a copper ribbon with a Volta's condenser— dur- 
ing a demi-revolution ascending, detaching it when descending — and 
in four demi-revolutions, he collected positive electricity enough to 
make the straws diverge so as to touch the interior sides of the electro- 
meter. 

When the connexion was made with the ball descending, negative 
electricity was obtained. 

Now, in all storms, especially where floods of rain descend, there 
are at the sides and under those parts of the cloud where floods of 
rain descend, down-moving currents of air, and this will account for 
the sudden change of electricity from positive to negative so well known 
to all observers. Moreover, as there are thousands of up-moving cur- 
rents of air every day nearly all over the earth, this theory will ac- 
count for the upper air being almost always positively electrified, for 
a body cannot be removed upwards from tho surface of the earth with- 
out becoming positively electrified, and, vice versa, a body cannot de- 
scend towards the surface without becoming negatively electrified. It 
would be well to examine the electric state of the air in the belts of 
high barometer, where the air must in general be descending, and 
also in the annulu* of storms, where the barometer stands above the 
mean, and of course the air must be descending there, to see if the 
electricity is not sometimes negative, and, if so, electricity may become 
a means of predicting storms. 



On Embroidery by Machinery.* By George Wallis. 

(Continued from page 189.) 

■ 

The original machine, as devised by M. Heilmann, was worked by 
one person, but had this feature been retained the economio value of 
the invention would have been lessened. It was only by extending 
the size and capabilities, improving the structure of the parts, without 
in any way interfering with the principle, which has always been the 
same, that it could be brought into successful operation as a paying 
manufacturing agent. In Switzerland the original form is still re- 
tained for cotton embroidery, and found to answer for that class of 
work. 

From the time of its first introduction into England, until within 
the last two or three years, the embroidering machine was employed 
only by Messrs. James Houldsworth & Co., of Manchester, as the 
successors of Mr. Louis Schwabe. A few machines are now used by 
one or two other persons at Manchester, but the great mass of pro- 
ductions in machine embroidery still emanate from the original pro- 
prietors, who have some twenty machines, more or less actively 
employed. 

After the death of Mr. Louis Schwabe, in 1845, these machines 
Were gradually brought to bear upon ladies' dresses, and during 1847 
and 1848, at which period I was actively engaged with my friends, 

• From the Jour, of the Society of ArU, No. 333. 
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the Messrs. Houldsworth, in the development of the capabilities of 
the machines in this direction, it is not too much to say that the pro- 
ductions of this house, by mechanical means only, did much to foster 
and keep up the demand for embroidery ; and so far from interfering 
with the hand labor, it is a fact that, in 1849, there were in London 
alone some 2000 persons obtaining their living by embroidery who 
had never done so before, and in Scotland and the north of Ireland 
some thousands of females were employed in this industry, not in large 
factories, but in their own houses. The patterns were printed in out- 
line upon the merino or other fabric to be embroidered. These were 
distributed by traveling agents, and were afterwards collected by them 
from the workers after the embroidery was finished. As is now gene- 
rally known, this is the method pursued in Scotland and the north of 
Ireland in the production of sewed muslins and tambour work. 

The advantages of the embroidery machine over hand labor lie 
chiefly in two points. 

1. The rapidity, accuracy, and excellence of work in the production 
of repetitions of the design in borders, sprigs, flounces, and trimmings 
for dresses. 

2. The perfect embroidery of a pattern on each side of the fabric, 
as in the case of window curtains, table covers, and trimmings for up- 
holstery purposes. 

In the first of these it will be seen that, inasmuch as a needle can 
be worked at every inch and a half of a machine, and in a double row, 
there must be great economy in the execution of a pattern arranged 
so as to repeat at every inch and a half within the vertical range of 
the embroidering frame, that is to say, within the action of the pan- 
tagraph in its command over the rows of needles. The machine is 
therefore always worked at the greatest advantage when the full range 
of needles is brought into operation by small repeats, and at the great- 
est disadvantage when large repeats are worked, and thus a certain 
number of needles, or rather needle-holders or pincers, are idle. Thus 
in a pattern which is only repeated at every six inches, three pincers 
would be idle in every such space in the machine ; and my own im- 
pression is, that with less than a dozen needles at work, the machine 
operates at a loss, or at least that there is no gain in the work, except 
in the matter of a double-sided pattern. The usual calculation is that 
with less than eight needles the work is executed at a loss. 

This is, of course, one of the disadvantages of the machine in cer- 
tain classes of the work ; and except under certain peculiar arrange- 
ments of the design, there was always great difficulty in competing 
with hand labor, in the execution of the " collonade " fronts of ladies 
dresses at the period these were in fashion. On the contrary, in bor- 
dered and flounced dresses, hand labor had no chance with the 
machine. 

As may be supposed, these machines presented an apparently in- 
surmountable obstacle in the execution of a scries of repeats in a 
curved line, which a Tew years ago was one of the problems yet to be 
solved. Mr. James Houldsworth, the present proprietor, however, has 
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overcome this difficulty in suitable fabrics, by constructing an em- 
broidering frame for insertion into the machine, on which the fabric 
being stretched upon elastic cross pieces, and screwed up to the de- 
sired curvature, the design is embroidered in a right line, but when 
the fabric regains its original position on removal from the frame, this 
line becomes a curve, the reverse of the direction in which it was 
stretched. 

Embroidery for dresses being comparatively out of fashion, the ma- 
chines are chiefly used at the present time for furniture fabrics, such 
as window curtains, table covers, valences, borderings, and goods for 
foreign markets, of which there are before you some admirable speci- 
mens, all produced by Messrs. James Houldsw.orth & Co., of Man- 
chester. 

Some of the capabilities of the embroidering machine are shown in 
these examples. The work is clear, fine, and according to the cha- 
racter of the design, perfect in all its parts ; whilst the advantage of 
having the pattern complete on both sides of the fabric must be appa- 
rent to every one, especially in table covers and window curtain borders. 
Ilcre the peculiar action of tho machine in driving the needles through 
at a perfect right angle, and returning them at the same angle, 
becomes of great value ; not, after all, that the two sides are equally 
perfect, yet no unpractised eye would easily detect the difference. 
When, however, the hand embroiderer attempts this kind of effect, 
the amount of attention required to execute the work, with even a 
moderate degree of precision, renders the operation any thing but an 
economical one. 

An example of work, as applied to linen and cotton fabrics, not 
previously attempted in these machines, has reached me to-day. When 
the operation is perfected by the necessary experience, the result will 
no doubt be satisfactory, as the style of embroidery is well adapted 
to a great variety of articles in ladies' dress. 

In the matter of design as applied to machine embroidery, it must 
be evident that there are certain peculiarities about it which the ar- 
tist, to be successful, must thoroughly understand. 

The repeats of the pattern must all be either one inch and a half 
wide, or multiples of that width ; that is to say, three, four and a 
half or six inches, and so on. The vertical range may be said to be 
unlimited, except by economy of production ; for oy means of the roll- 
ers on which the fabric is placed, the work can be carried even into 
stripes, as indeed, has been done when necessary. In making a work- 
ing design, the length of stitch has to be carefully kept in view, and 
the angle at which the thread will lie when the work is seen as a 
whole. In hand embroidery this is also a condition, but in that great 
masses of these stitches may be brought together, which is a pecu- 
liarity of Eastern embroidery, and the effect produced by the contrast- 
ing angles at which the thread is inserted is often very remarkable, 
especially when different shades of the same tint or color have been 
employed. In machine embroidery this kind of effect cannot be imi- 
tated successfully or economically, and it is usual to keep each form 
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as much as possible to one, or, at most, two series of stitches. Shaded 
effects, however, are produced, as in the case of the dress embroidered 
for Her Majesty, the Queen, by dyeing the silk with a graduated tint 
or shade, by which the thread is dark at one end and gradually becomes 
light at the other end. Pleasing effects are thus produced in a very 
economical manner, even in what are called self-colored embroideries 
— say, on dark green merino, embroidered with silk shaded from dark 
to light green. These irregular effects of light and shadow are not, 
however, very legitimate when viewed artistically ; but for this the 
manufacturer cares quite as little as the consumer. If the thing sells 
with the one, and *' looks pretty " to the other, that is enough accord- 
ing to the art-creed of both. 

°Ihere is yet another point which in the smaller patterns it is of 
considerable importance for the designer to bear in mind. Silk at 40s. 
per pound is too costly to be wasted, therefore it is desirable that each 
needleful should do its work, and that no fragments should remain to 
cut away at a loss. Hence patterns have to be designed to the needle- 
ful ; and, if a pattern, however excellent in the abstract it may be, 
consumed one needleful and 36 inches out of two needlefuls of 42 inches 
each, it would be considered any thing but sound economy in machine 
embroidery to execute it, as eight inches of silk would be lost in each 
needle employed — a waste upon any extent of production which would 
astonish those who are not in the habit of thinking about mere frag- 
ments in the materials of manufacture. It will at once be seen from 
this fact that the designs for machine embroidery must ever be some- 
what peculiar, and, to a certain extent, limited in range of form, and 
that all the more successful — certainly the most economical — are made 
almost in the presence of the machine by vrhich they are to be ex- 
ecuted, and, for the most part, under no higher inspiration than that 
of a species of artistic measure table, such as: — 

Two needlefuls make one flower. 

Three flowers make one repeat. 

Twenty repeats make one border. 

Four borders make one table cover decoration. 

One can thus tell almost to an inch—certainly to a yard— how much 
silk will be consumed in a given operation. 

It will now be asked, " Do these machines begin and finish their 
work completely ? " Not absolutely ; but so perfect is the work in a 
well-arranged pattern that, with the exception of the cutting out of 
certain ends used for starting points, the occasional fastening of other 
ends, and the insertion here and there of a stitch by hand, the work 
is practically finished when it leaves the machine. Experienced hand 
embroiderers, acquainted with the peculiarities of machine work, are, 
however, employed to look it over. 

As a branch of factory labor for females, none is so healthy, cer- 
tainly none more interesting. 

The workers are generally the most intelligent of their class, and 
their wages are fully remunerative when work is abundant ; but there 
n one great drawback in the economical working of these machines, 
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in contradistinction to that of most other manufacturing agents. The 
fashion for embroidery fluctuates very much. In times of increased 
demand there is great anxiety and much trouble in instructing even 
the generally intelligent girls who are desirous to get this kind of 
employment. 

A sudden change of fashion throws the machines out of work, and 
with them the workers, and when a demand again occurs, fresh hands 
have to be instructed. Happily, there is less change in furniture 
fabrics than in dresses, and thus the best hands are retained ready for 
an emergency and the instruction of others ; but the operative classes 
are now keenly alive to the disagreeable character of fluctuating em- 
ployments, alike to employer and employed ; and thus the difficulty 
is increased even to such a house as that of the proprietors of these 
machines, whose reputation as employers of factory hands has always 
stood so high. 

In concluding this attempt to explain the mechanical principle and 
economic application of one of the most interesting agents which, in 
the progress of modern invention, has been brought to bear upon tex- 
tile decoration, it is only right to state that the imperfections of the 
exposition are inherent in the subject, and nothing but a very earnest 
desire to comply with the wishes of the managing officers of the So- 
ciety of Arts, that a popular explanation of the construction and 
peculiarities of the embroidering machine should be given to tho mem- 
bers, would have induced me to undertake the task, under the many 
disadvantages which must necessarily arise out of the fact that my con- 
nexion with these machines, in a practical form, ceased ten years ago, 
and I doubt if I have seen them jpore than three times in the interval. 

(To be Continued.) 



The Explosion on the Great Eastern. 

The cause of the explosion on the Great Eastern is thus explained 
in the Portland correspondence of the London Times, Sept. 11 : — 

44 In order fully to understand, as far as it is yet known, the cause 
of the accident, it will be necessary to say a few words on the pecu- 
liar construction of the two forward funnels for the paddle boilers. In 
the first plans for the vessel it was determined, in order to economize 
the heat given off by the funnels, and to keep the saloons through 
which they passed cool, to fit them all with what is termed a ' feed 
pipe casing,' rising from the boilers to about eight feet above the upper 
deck. This feed pipe casing is simply a double or outer funnel for the 
length we have stated, the inner one, as usual, carrying off the smoke 
and flame, and the space between it and the outer casing being filled 
with water. The water is pumped in at the top of the casing while 
cold, and gradually passing down into the space round the furnaces, 
becomes greatly heated, when it is discharged into the boilers by 
means of an ordinary stop-cock. A plan by which so much coolness 
is supposed to be gained in the berths and saloons, and so much fuel 
Vol. XXXVIII.— Thud Shbim.— No. 4.— October, 1859. 24 
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saved by the ample supply of hot water to the boilers, promises such 
obvious advantages that for the last ten years attempts of every kind 
have been made to carry out the principle successfully on board most 
of the sea-going steamers. In no one instance has the plan ever yet 
succeeded. In but too many cases the funnels have done what the fun- 
nel of the Great Eastern did on such a colossal scale last Friday even- 
ing. When such an accident has not occurred, the pressure of the 
column of water upon the base of the funnel near the furnaces has 
been so great as to cause them, when strained in bad weather or worn 
by long use, to leak into the fires and extinguish them more or less 
rapidly. Any one the least conversant with boiler mechanism will see, 
too, at a glance, that the safety of the whole affair depends upon the 
stop-cock which lets off the water into the boilers being watched with 
unremitting vigilance. The neglect of this for half an hour would 
allow steam to generate in the casing, which would then, in plain terms, 
become a gigantic boiler, without a valve or any means of letting off 
its steam, save by blowing up. This was the apparatus which, as I have 
explained, in order to economize heat and cool the saloons, it was pro- 
posed to introduce on board the Great Eastern in the three funnels to 
the screw engine, and the two forward funnels for the paddles. Messrs. 
Bolton and Watt were entrusted with the construction of the screw 
engines and boilers, and they at once firmly refused to have any such 
casing round their funnels, or attached to their engines in any way 
whatever. 1 am not aware of the precise reason on which they grounded 
their refusal, though doubtless they rested mainly on the obvious fact, 
that the plan had been tried over and over again and always failed, 
with more or less of inconveniencqupr disaster. The plan, however, 
was adopted for the two paddle funnels, though at about that time the 
Collins' line of steamers, which had tried the plan for nearly three 
years, discarded it as often dangerous and always worthless. The cas- 
ings of the two forward funnels of the Great Eastern held each about 
seven or eight tons of water, and the forward one, at least, it is now 
evident, might have exploded at any moment during the voyage, when 
the grand saloon was filled with the visitors on board to listen to the 
admirable music of the ship's band." 

The explosion is thus described by the same correspondent : 
" The visitors who were passengers on board numbered about 100, 
and, as may readily be believed, included among them some of the 
most distinguished navigators, engineers, and scientific men in Europe. 
All, as usual, were assembled at dinner at about 5£ o'clock on Friday, 
when before the dessert came on, two gentlemen left the Chairman's 
table to look at the coast near Hastings. Mr. Campbell, the Marquis 
of Stafford, Earl of Mount Charles, Lord Alfred Paget, and a few 
others followed, without waiting for dessert. The departure of these 
gentlemen from the saloon, as it happened, broke up the dinner party, 
and instead of retiring to the grand saloon, as usual, nearly all the 
visitors came on deck, and went right forward in the bows. About 30 
remained at table — a few were on the bridge with Mr. Campbell, and 
thus, by a most merciful interposition, it happened, for the first time 
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during the voyage, that there was no one sitting in the grand saloon, 
and no one on the little raised deck round the foremost funnel. One 
or two gentlemen were congratulating Mr. Campbell on the almost 
marvellous success of the ship, when in the space of a second there 

was a terrific explosion. The- forward part of tlic duck appeared to 
spring like a mine, blowing the funnel up into the air. There was a. 
confused heavy roar, amid which came the awful crash of timber and 
iron mingled together with frightful uproar, ami then all was hidden 
in a rush of steam. JJlinded ami almost stunned by the overwhelming 
concussion, those on the bridge stood motionless in the white vapor till 
they were reminded of the necessity of seeking shelter by the shower 
of wreck — glass, gilt work, saloon ornaments, and pieces of -wood, 
which began to fall like rain in all directions. The prolonged clatter 
of these as they fell prevented any one aft the bridge from moving, 
and though all knew that a fearful accident had occurred none were 
aware of its extent, or what was likely next to happen. After a short 
interval, during which the white steam .-till obscured all aft the funnel, 
Captain Comstock, who was on the bridge, tried to see what had oc- 
curred, but he could only ascertain, by peering over the edge of the 
paddle-box, that the vessel's sides were uninjured, and the engines still 
going. Gradually then, as the steam cleared oft", the foremo>t funnel 
could be seen lying like a log across tin; deck, which was covered with 
bits of glass, gilding, fragments of curtains and silk hangings, window 
frames, scraps of wood blown into splinters, and a mass of fragments, 
which had evidently come from the cm bin fittings of the lower deck, 
beneath the grand saloon. In the middle was a great heap of rubbish 
where the funnel had stood, from which the condensed steam was rush- 
ing up in a white, and therefore not hot, vapor, but enough to bide 
completely all that had happened below. In another minute all the 
passengers came rushing toward the spot. The 20 or oO who had 
remained at table in the saloon next that which blew up came on deck 
also, and it will give your readers some idea of the gigantic strength 
of the vessel when 1 tell them that these hitter until they actually saw 
the smash, were almost unaware of the terrific explosion which bad 
occurred beside them. It was only the dull, heavy roar, followed by 
the rattling of fragments as they rained down on and through the sky- 
lights, which warned them that something dreadful had occurred. Still 
none knew what had really happened or what injury the vessel had 
sustained. Capt. Harrison, who was aft at the moment, rushed forward, 
and, seizing a rope, lowered himself down through the steam into the 
wreck of the grand saloon, and, calling to six men to follow him, be- 
gan a search among the ruins for those who might have been below. 
The only one in the apartment was his own little daughter, who had 
just arrived at the after part at the moment of the explosion, and who, 
completely sheltered by the wrought iron bulkhead, had escaped, by a 
miracle, totally unhurt. Capt. Harrison merely gave the order to pass 
her up through the sky-lights, and continued his search. This was no 
easy matter. The wreck and rubbish piled in all directions iu the ladies' 
small saloon, forward of the funnel, made it difficult to move about. 
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The steam hid almost every object ; the place was broken, the floor in 
parts upheaved and riven, so as to show a still more frightful smash in 
the saloons and cabins below. Through these apertures the bright 
glare beneath the lower deck of all showed that the furnace doors had 
either been blown open or blown away, and the funnel being gone, the 
draft was down the remains of the chimnev, forcing out the flames and 
ashes in a fierce and dangerous stream. This, as the embers touched 
water, sent up a close, suffocating air — half steam, half gas — in which 
it was difficult to see, and almost impossible to breathe. 

In the meantime, most on board, including the visitors, took steps 
to restore order and confidence. As I have already said, there were 
fortunately no holiday tourists there, or the matter would have been 
much worse. Some of the ablest engineers and machinists were on 
deck, who could pretty well guess what had happened, and what worse 
might follow. A funnel, filled similarly to that which had blown up, 
•was evidently getting intensely hot, and of those present none knew 
to what extent its "jacket," or outer casing, had been damaged, or 
how soon it might explode. Mr. Scott Russell, followed by one or two 
engineers, at once went below to the furnaces of these boilers, and 
ordered the steam to be blown off, the speed of the engines to be re- 
duced, and every precaution taken to guard against mishap. Mr. Camp- 
bell remained calm and collected on deck, getting the crew forward 
and preventing any unnecessary alarm. Some of the men instantly 
Went below to search for those employed in the stoke-holes, whom it 
was now evident must be fearfully injured, if indeed alive. Mr. Trot- 
man, with one or two others, went below to the lower deck cabins, 
where one at least was known to be covered by the wreck, while Capt. 
Harrison came on deck and ordered the ship's course to be altered 
toward the land till it could be ascertained that there was no immediate 
danger from fire or injury to the frame of the vessel below. The 
former risk appeared to be the most imminent, as the flames were still 
rushing fiercely from the furnace doors. The hose was therefore or- 
dered to be laid on, and instant preparations made for extinguishing 
the fires. 

The hose was got at once into play, and a stream of water was pour- 
ed down into the stoke-hole beneath the lower deck, so as in a few 
minutes to quench the fire in the furnaces, and put at rest all fear of 
danger from that source. Within twenty minutes after the blow-up 
the real cause and nature of the mishap was known, and the total 
safety of all the engines and after boilers was definitely ascertained. 
Fearful as was the explosion, it was seen that, owing to the immense 
Strength of the ship, its violence had been entirely confined to the 
compartment in which it had occurred, and it was determined to 
resume the original course and steer for Portland. All danger from 
fire or another explosion being now at an end, those who chose were 
enabled to go down and examine for themselves the scene of the dis- 
aster. The litter on the deck showed that in the compartment in 
which it had taken place, and where it was confined by the wrought 
iron bulkheads, it had been wide and general. The fore part of Mr. 
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Crace's beautiful saloon was a pile of glittering rubbish, a mere con- 
fused mass of boards, carpet shreds, hangings, mirrors, gilt frames, 
and splinters of ornaments; the rich gilt castings were broken and 
thrown down, the brass work ripped, the handsome cast iron columns 
round the funnel overturned and strewed about. In the more forward 
part, a state sitting-room for ladies, every single thing was destroyed, 
and the wooden flooring broken and wrenched up. What the conse- 
quence would have been if it had taken place an hour later, when the 
visitors would be sitting in the saloon, is almost fearful to think upon. 
But the damage in this part seemed a mere bagatelle when compared 
with the ravages among the lower deck cabins beneath. It was diffi- 
cult to go down there, for the whole place was filled with fragments 
of boards, chairs, beds, cabin fittings, broken s*eam pipes and syphon- 
tubes, torn-out rivets, and masses of the inner and outer funnels rent 
to pieces like calico, and lying about like heaps of crumpled cardboard. 
Everything was in literal fragments. The course of the explosion 
could then be seen at once. The water, or rather steam, in the casing 
had crushed in the inner casing, blowing up the funnel above deck, 
while both funnels below it were torn to pieces, and hurled about, 
sometimes in single rivets or scraps no longer than one's hand, some- 
times in crumpled up lumps weighing several hundred weight. Be- 
neath this deck, toward the stoke-hole, where the remnants of the fun- 
nel left a yawning hole like an extinct volcano, the force of the explo- 
sion was still more manifest. Not only was the iron compartment 
nearest to the boiler partly rent and pushed back, but one of the main 
deck beams, an enormously massive wrought iron girder about two feet 
deep, And strengthened with angle irons, was wrenched back and 
nearly bent in halves. In some parts the oxplosion seems to have 
acted with the capricious violence of lightning. Thus, in the grand 
saloon the two largest mirrors on each side of it, running fore and aft, 
were quite unbroken, though the silvering was boiled off the backs of 
both by the heat of the steam. By the side of these glasses cast iron 
columns were bent and broken, and mirrors at four times the distance 
from the seat of the disaster were almost pulverized, and their fram- 
ings even destroyed. The beautiful oak stair-cases descending to the 
saloons were blown up like card-work ; yet not a book on the library 
shelves, close to the funnel, was stirred. At the bottom of the stoke- 
hole I found one of the gilt framings, which were placed round the 
windows of the saloon ; it was perfectly uninjured. For your readers 
to understand this singularity they must suppose one house — say num- 
ber eight— to have had an explosion in its cellar, and among the ruin 
is found uninjured, a drawing-room picture belonging to the next door 
neighbor at number nine. The boiler, so far as can be judged from a 
superficial examination, stands firm ; a close scrutiny, however, will be 
necessary to enable the engineers to determine whether any part of it, 
more especially its tubes, are injured. It seems almost too much to 
hope that when such a severe concussion was experienced, it can have 
escaped entirely without injury. Near and upon the boiler lie scraps 
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and morsels of the funnels, which show where the first tearing away 
commenced before the inner casing was blown up to the deck. 

The Coroner's inquest on the bodies of the five unfortunate stokers 
— John Boyd, Michael Mahon, Michael McRoy, Robert Adams, and 
Richard Edwards — was held at the Town Hall at Weymouth, before 
Mr. Henry Lock, the Coroner for Dorset. 

The first witness examined was James Briscoe, the junior engineer 
of the paddle engine department, who said that it was his duty to at- 
tend to the direction of the engineers in charge of the paddle engines 
on duty, and to render assistance under their direction. He was told 
not to meddle with or make himself responsible for any of the cocks or 
valves. The donkey-engine which pumped into the boiler was out of 
order, and did not perform its duty satisfactorily. The donkey-engine 
on the port side of the ship in the forward stoke-hole had broken down. 
One minute before the explosion, Mr. M'Lennan, the Chief Engineer 
of the ship, came down to witness, and looked to the saturation of the 
water in the boilers, and said, on leaving, that everything seemed right ; 
knew that the bursting of the water-heater round the forward funnel 
caused the explosion. At the time of the explosion, the boilers were 
not being fed from the casing, which was evident from the low tem- 
perature of the water going into the boiler. They had ceased to feed 
the boilers from the water casing, he believed, to get a greater amount 
of water into the boiler. If the water casing had been regularly kept 
supplied with water, and a continual flow in and out, the accident 
would not have happened. There were two stand-pipes to the water 
casing, which, if open, would have prevented it. 

Mr. Brenton, one of Mr. Brunei's principal engineers, was called to 
givo evidence to the probable cause of the accident. Witness was ac- 
companied in his examination by Mr. M'Connel (the Engineer of the 
North- Western Railway), Mr. Scott Russell, Mr. Smith (the inventor 
of the screw-propeller), Mr.W. Smith (a civil engineer), and Mr. Bates, 
who represented the firm of Bolton & Watt. Witness and those with 
him came to a conclusion as to the cause of the accident. The double 
funnel casing was not always applied to other steam boilers. The fact 
of the wood-work around the funnel being blown away led witness to 
see the cause of the accident without the drawings or explanations. — 
They ascertained that the funnel was double for 40 feet of its length, 
the inside one being 6 feet in diameter, and the outside one 7 feet, leav- 
ing a space of 6 inches between the two all round. The water was con- 
tained between the two ; the explosion took place about half way down, 
near the lower deck. The inner casing was collapsed, and the outer 
one burst out. The object of the casing was to prevent the water being 
led direct to the boilers. There was an apparatus provided to prevent 
any excessive pressure accumulating in the water-jacket. This appa- 
ratus consisted of a "stand-pipe," which was carried to near the level 
of the top of the funnel, and communicated with the water-jacket, con- 
stituting a safety-valve. Being open at top, as soon as the pressure 
increases it runs out of the "stand-pipe." The height of the column 
of water regulated the pressure in the jackets. From inquiry, they 
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learned that the feed-water for the boiler was sent direct to the boiler, 
without passing through the funnel, as tho donkey-engines did not 
work satisfactorily ; one of thera being disabled, the other had to do 
the work of two. That accounted for the fact of the communication 
between the boilers and the casing being shut off. An explosion ought 
not to have occurred if the "stand-pipe" was in operation. Their at- 
tention was called to the state of the stand-pipe, and they found at the 
bottom of it a plug capable of being turned. It was shut off, leaving 
no vent for the steam generated in the case. If the "stand-pipe" had 
been in operation, or if the feed was continued through the jacket, the 
explosion would not have occurred. The steam must have gone on 
generating till the cylinder burst. No one seemed to know how, when, 
or by whom the cock was shut. Two or three days before the ship 
sailed, the u stand-pipe" not being high enough, a piece was added to 
it, so that up to that time the cock must have been open. It was sup- 
posed to have been closed by some workman for some purpose, and 
not to have been again opened. If the cock had been taken off, the 
accident could never have happened. The cock was put on to test the 
cases by hydraulic pressure, and had not been removed. The cock 
could not have been closed by tho force of the explosion, or, indeed, 
witness could not conceive the accident occurring. 

The inquest was resumed next day, Mr. John Scott llussell having 
come from London to be present. 

Mr. John Dickson, foreman to Mr. Russell, and under whose superin- 
tendence the machinery of the paddle engines was fitted, was also pre- 
sent, and Mr. M'Lennan, the Chief Engineer of the Great Eastern. 

The Coroner said that, on the opening of the inquest, he at once 
considered that it was a case which ought to be adjourned, in order 
that the Jury might have the assistance of some of the surveyors from 
the Board of Trade. lie had accordingly communicated with the Board 
of Trade, and received a letter in reply the previous day, which stated 
that it was impossible that Capt. Robertson, the Surveyor-General, 
could attend the inquiry before Saturday next, lie therefore thought 
that, under those circumstances, it would be most advisable that the 
Jury should have the benefit of the experience of those officers, and, 
with their permission, he would adjourn further proceedings till Sat- 
urday morning at nine o'clock. He (the Coroner) trusted that both 
the Company and Mr. Scott Russell would be ready on that occasion 
with any evidence which could throw the smallest light upon the causes 
which had led to so disastrous an accident. 

Mr. Scott Russell said that it would be proved by witnesses that the 
cock of the valve was open on Tuesday, and when the vessel left tho 
river on Wednesday. 

The inquiry was then adjourned till Saturday morning. 

The interest evinced by the public in this part of the country in all 
relating to the ship seems as great as ever. Nearly 6000 persons paid 
their half-crowns to go on board, and promenaded the deck all day, 
defying the squalls of wind and rain with an endurance worthy of a 
better cause. 
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The repair of the damages inflicted by the explosion has already 
commenced, Mr. Scott Russell having contracted to restore the whole 
for £ 5000. If it should turn out that either of the forward boilers have 
been injured, £5000 will scarcely suffice for the entire restoration. — 
From the fact of there having been no escape of steam from either of 
the boilers at the time of the explosion, when there was a pressure on 
each of 22 lbs., it is believed that they have escaped without material 
injury. The mere joinery of the cabin fittings and the redecoration of 
the grand saloon can, and doubtless will, soon be completed. With the 
ironwork, however, it is a different affair. All this must be executed 
in London from the working drawings of the vessel, and sent down 
piece-meal by rail to Weymouth, where it can be bolted together on 
board the ship. Mr. Scott Russell's contract is to finish the whole ship 
in her former state as she left the river, within three weeks. 



New Action of Light. 

The Abbe Moigno gives us still a new and curious result of the re- 
searches of M. Niepce de St. Victor. If a solution of starch or dex- 
trine be subjected to the action of solar light for a short time, (say for 
a quarter of an hour, if there be but a very small quantity of matter) 
it will be found to be completely changed into glucose, (grape sugar) 
whose presence is easily recognised by the ordinary reactions ; and 
even by its sweet taste. M. Niepce thinks that he has determined that 
by surrounding the bunches of grapes in the early part of autumn by 
bags of white paper dipped in tartaric acid, not only their ripening 
is hastened, but the quantity of sugar which they contain is greatly 
increased. Tartaric acid is now well-known to have the power of star' 
iny up the light in the condition of chemical efficacy. 

Cosmos, 1st July, 1859, p. 12. 



Approximate Quadrature of the Circle. 

We take from the Cosmos the following pretty geometrical construc- 
tion for an approximate quadrature of the circle: — 

Describe the given circle, and let a B be a diameter. From A set off 
the quadrant A c, and from c set off in the same direction an arc A c 
= G0°. Bisect the chord a c in E ; and from A draw A £, and prolong 
it until it meets the circumference in F. Then will a F be the side of 
a square whose area is approximately equal to that of the circle. 

The difference of the areas is about ~^rw* 



The Use of Soluble Glass for Preventing Combustion of Wood. 
The English government have caused experiments to be made on 
wood prepared in the following way : first, it was painted over with 
two or three coats of a feeble solution of the glass (1 yoI. of the 
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siropy solution to 3 of water). The wood absorbs this freely. When 
these coats were nearly dry, a coating of ordinary whitewash was 
given, and, when this again was nearly dry, it was fixed by a stronger 
solution of the soluble glass (2 vols, of sirop to 3 of water). A second 
application of this will not be necessary, unless the whitewash has 
been too thick. 

The experiments showed that wood thus prepared is almost incom- 
bustible, and that it does not scale or split off when the wood becomes 
hot ; rain has no action on it ; a long exposure to a powerful jet of 
water partially washed it off. One pound of soluble glass was suffi- 
cient for a surface of a square yard. 



For the Journal of the Franklin Institute. 

Particulars of the Steamer De Soto. 

Hull built by Lawrence & Foulkes. Machinery by Morgan Iron 
Works, New York. Intended service, New Orleans and New York. 
Hull. — 

Length on deck, from fore part of stem to after part of 

stern post, above the spar deck, . . 252 feet. 

Breadth of beam at midship section, . 38 M 8 inches. 

Floor timber, at throat — molded, 16 ins. — sided, 14 ins. 

Frames — apart at centres, 28 inches — strapped with dia- 
gonal and double laid iron straps, 4 X i inches. 

Depth of hold, . . . 19 14 2 « 

* to spar deck, . • 26 " 8 " 

Draft of water at load line, . . 15 M 

Area of immersed midship section at this draft, 530 v\. ft. 

Tonnage, custom-house, . 1600. 

Masts and rig — Brig. 

Exgisk. — Vertical beam. 

Diameter of cylinder, . • . 65 inches. 

Length of stroke, . . . 11 feet. 

Maximum pressure of steam in pounds, . 20. 

Cut-off— half stroke. 

Maximum revolutions per minute, . 18. 

Boilers. — Two— Single return flued. 

Length of boilers, . . .27 feet. 

Breadth " . . . 12 " 

Height " exclusive of steam chimney, . 10 ** 

Number of furnaces, . . (3 in each.) 6. 

Breadth " • . 38 dc 44 " 

Length of grate bars, . . . 7 " 6 " 

Number of flues, . . 36. 

Internal diameter of flues, 8, 10, 11, 12, 13, and 16 in. 
Length of flues, . . 19 ft. 6 in. and 13 M 3 " 

Diameter of smoke pipe, . . 6 44 6 " 

Height « . . 3* " 

Description of coal, . . Anthracite. 



Padulr Whkls. — 

Diameter, . . • • 30 

Length of blades, ... 9 
Depth " ... 18 

Number " . . 26. 



(4 



C. H. H. 
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Proceedings of the Stated Monthly Meeting, September 15, 1859. 

William B. Atkinson, President P. T., in the chair. 

Isaac B. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

A letter from the Mercantile Library Association, of the City of 
New York, was read. 

Donations to the Library were received from the Institute of Actu- 
aries, London; the Commissioners of Patents, Washington, D. C. ; the 
Mercantile Library Association, City of New York; Profs. J. C. Cres- 
son and J. F. Frazer, and Messrs. Jones, White, k McCurdy, and 
II. P. M. Birkinbine, Philadelphia. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of August, was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

The Committee on Exhibitions reported that, at their stated meet- 
ing held August 9th, they awarded a first class premium to Applcton, 
Tracy & Co., of Philadelphia, for their American Watches, and to 
John F. Maschcr of Philadelphia, for his Railway Timing Clock, on 
the reports of the Committee on Science and the Arts. 

Candidates for membership in the Institute (6) were proposed, and 
the candidates (5) proposed at the last meeting were duly elected. 

A number of photographic views of the extension of the Philadel- 
phia Water Works, were then presented by II. P. M. Birkinbine, Esq. 

Mr. P. Shreiner presented his patent stove, which he illustrated by 
a model and drawing, and explained as follows: — It does away the 
objection usually made to iron cylinders, by forming air-tubes out of 
a portion of the cylinder, and causing a strong current of air to pass 
along the cylinder to the drums placed in the interior of the furnace. 
This is perfectly gas tight at the top, and by an increased rush of cold 
air through the tubes, prevents the cylinder and drums from becoming 
red hot, thus securing a more healthful heat. By retaining in a cylin- 
der or chamber above the fire-pot, and taking it rapidly out of the 
retainer, by the introduction of cold air by means of an extra cylin- 
der which surrounds the retainer, the heat is prevented from escaping 
through the smoke-pipe, but is distributed through the apartments of 
the building. The smoke and gas are consumed by being compressed 
or forced back in contact with the fire. The gas being consumed, one 
source of destruction to the chimney is removed — the formation of 
sulphuric acid by admixture with the oxygen of the air. 

lie also showed how his invention radiated the heat in direct lines 
from all parts of its surface, and, by being encased, produced a double 
air heater. An ordinary heater with but capacity sulficient to heat 
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one room, by his improvement, can be increased in heating power so 
as to produce sufficient to heat an additional room of equal dimensions 
above. He claims a great saving of fuel, and freedom from dust in 
the room in which it is placed. 

It is equally advantageous for cooking purposes, but want of time 
has prevented the inventor from furnishing models elucidating all its 
advantages. 

One has been ordered, and is now being prepared, for the State 
Normal School at Millersville, Lancaster County. 

Mr. Kaif exhibited a small model of a machine to print the names 
of subscribers on newspapers, &c. It is a series of type boxes on an 
endless band ; and, by depressing a lever, the letters are inked, and 
the paper brought up, printed and pushed off, ready for the next. 

Mr. I. N. Coffin exhibited a Batchelder's Lamp for burning coal oils 
without a chimney, for which he obtained a patent Dec. 28, 1858. He 
stated that this lamp is designed for burning all kinds of coal oils 
without employing the common glass chimney, and thus avoiding the 
expense of their breaking and the inconvenience of the lamp getting 
out of order from that cause, and also to obtain the greatest amount 
of illumination from the combustion of a given amount of oil. The 
invention consists in the use of tapers or wick tubes, placed below and 
on both sides of a flat wick tube or main illuminating burner, in com- 
bination with a suitable cap, thus supplying sufficient oxygen com- 
pletely to burn the oil without a chimney, and also without raising 
the cap so as to obscure a large portion of the flame. The lower part 
of the cap is screwed upon the lamp in the usual manner. Above this 
is a reticulated ring for the purpose of admitting air under the wick 
cap, which is slotted at the top to fit a flat wick. This ring is remov- 
able for the purpose of cleaning. By the contraction of the cap near 
the top, the air is concentrated upon the flame. Into the lower part 
of the cap are inserted the usual wick tube, and likewise two very 
sinall and short wick tubes. By this arrangement, the lamp when 
trimmed and lighted, has a stronger draft on account of the tapers 
in the short tubes ; consequently the outer cap may be lowered upon 
the main wick tube, so that the illuminating flame is almost entirely 
above the cap. In other lamps where the draft is to be produced by 
the wick cap alone, it is necessary to elevate this cap so as to give 
a considerable volume of heated air in the upper part of the cap, in 
order to create sufficient draft; but this elevation of the cap obscures 
more of the flame and lessens the illuminating power of the lamp. 
On the contrary, by the use of the small draft lights, the top of the 
cap may be adjusted about half an inch lower upon the illuminating 
burner without causing the lamp to smoke ; consequently it is practi- 
cable to secure a greater illuminating power from a given amount of 
oil, and to dispense altogether with glass chimneys, which arc liable 
to break, difficult to keep clean, and otherwise objectionable. For 
further information, letters, or orders for the lamp, or for County or 
State rights of the patent, may be addressed to Isaac N. Coffin, care 
of Dr. William B. Atkinson, No. 215 Spruce Street, Philadelphia. 
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For the Journal of the Franklin Institute. 

Description of a Magnetic Apparatus for adding Adhesive Force to 
the Driving Wheels of Locomotives. By Edward W. Skrrell, 
Civil Engineer. 

Almost all locomotives that have been built heretofore, have an ex- 
cess of steam power over their adhesion, and where this is not the case, 
the great weight that necessarily ensues, in some cases amounting to 
several tons beyond what is required for the proper strength of the 
parts, is not only an unnecessary load to carry every mile that the 
engine travels, but is so much dead weight producing impact by which 
the track and bridges, and in fact the whole superstructure is sooner 
or later destroyed. 

The difficulties railway companies experience are manifold from 
the use of heavy engines. Not only the track is destroyed, and the 
bridges impaired, but the machinery itself more readily wears out its 
own parts by their great weight, and much more lubricating mate- 
rial is required ; but railway managers find themselves forced between 
the two horns of a dilemma; for if they use light engines, there is not 
adhesion sufficient to draw the heavy loads necessary to a profitable 
business ; while if heavy machinery is employed, it works its own 
destruction and that of the track on which it moves. 

The destruction of superstructure due to locomotives of great weights 
has been carefully computed by the learned commissioners appointed 
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by the States of New York and Massachusetts, and by several other 
eminent engineers, among whom may be mentioned my friend William 
Raymond Lee, who has accomplished much to put this important ques- 
tion in its true light, as has also Mr. McAlpine and Charles B. Stuart, 
and others, and it has been found that the depreciation from this cause 
amounts to upwards of $26,000,000 per annum in the United States 
alone. 

Appreciating these difficulties, I went to work to see what could be 
done to remedy them, believing that science and experience combined 
could surely correct such grave errors, as there must be in a system 
that resulted so destructively to its own best interests, and to this end 
I drew upon the intelligence of all ray good friends in this country, 
Canada, England, France, and Germany. 

The replies, without exception, were, "You must increase the adhe- 
sion of the driving wheels without adding weight to the engine." This 
was known to be necessary ; but how to do it was the difficulty ; and 
although some encouraged the hope, and others suggested the belief 
that it could be accomplished by various mechanical contrivances; 
nothing was proposed, however, that had not before been tried, and I 
was about to give up the investigation of the matter, and consider the 
case as one of those inevitable troubles that surround every thing in 
some form, when reading the researches of my friend, the eminent 
philosopher, Dr. Henry, I was led to suppose that magnetism in some 
way might come to the rescue. 

I was aware that attempts had been made in England to render the 
driving wheels permanently magnetic, and that the engineers of the 
Chemins De Fer Du Nord, in France, had tried various forms of electro- 
magnetic helices, but all these attempts had proved failures. I there- 
fore set about making inquiries in this direction, from those best in- 
formed in that branch of physical science to which this subject belongs. 
I met, however, with little to hope from, perhaps, because of the pre- 
conceived idea, in one sense true, that a ring could not be magnetized ; 
but struggling on, as one trying to find his way in an unknown place 
in the dark, and success has at last crowned the effort. 

The apparatus consists of a helical coil of copper wire or some other 
proper electrode placed transversely to the wheel and around the lower 
segment, in such manner that the wheel may revolve freely within it 
without at any point coming in contact with it. The helix is sustained 
in any convenient way to the frame of the engine, and consists in the 
experiments tried of about 300 turns of No. 8 copper wire, insulated 
with cotton and marine glue. 

One peculiar feature of the helix is, that it is a segment struck from 
a radius of the diameter of the wheel, which was found to be necessary 
in order that the greatest magnetic effect might coincide with the point 
of contact between the wheel and rail. 

My first battery consisted of sixteen Groves cells, so .modified that 
they would not stop by the motion of the engine ; each cell had about 
300 inches of zinc surface, and corresponding opposites of platinum 
and carbon, and the cells were connected in sets of eight for quantity 
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— zinc to zinc, &c. My present batteries are a modification of Smees 
and Chester's, which are found to be much more convenient. 

By this arrangement, with the ordinary thickness of tire, the wheel 
is so magnetized as to enable the engine to exert its whole steam capa- 
city. With two out of four drivers magnetized, of the engine "Anthra- 
cite" of the Fitchburg company, it was found that there was an in- 
creased adhesion of the wheels, and consequently of the traction of 
the engine, of over 75 per cent. The steam capacity of the engine 
being nearly double its adhesion without magnetism, enabled me to 
use the whole of the magnetic effect. 

I am indebted to Mr. 0. D. Yormus, of Boston, for very important 
aid in the experimentations, the troubles and difficulties attending 
which I shall not weary you with. 

The engine "Lebanon" of the Central Railway of New Jersey, has 
two helices of 288 turns of No. 8 copper wire, on the front pair of the 
four driving wheels, which are four and a half feet in diameter, and 
the battery is made in four cells, each having twenty square feet of 
zinc surface, and eighteen feet of silvered lead coated with platinum, 
sulphuric acid, (HO. S0 3 ,) 1, water 12 is used to excite action, and the 
battery is connected for intensity. I am now preparing a magneto- 
electric machine to produce the electric current, hoping to dispense 
with the use of the battery altogether, and if successful, the entire 
arrangement will be mechanical and independent of chemical appa- 
ratus. Some of the engines of the Central Road of New Jersey, and 
the Erie Railroad of New York, have from three to five tons dead 
weight of cast iron, that can be taken off, and has been put on to give 
adhesion, and is otherwise useless. 

This arrangement not only saves the great additional useless weight 
carried, and which is so detrimental to the superstructure, but ena- 
bles the engine to ascend high grades. With a model, an ascent of a 
plane of 300 feet to the mile is readily made when the wheels are mag- 
netized. The same model will not go up a grade of eighty feet to the 
mile without magnetism, because the wheels slip. The model is merely 
illustrative, and is capable of carrying about two hundred pounds. 

The following is the test applied to the Anthracite: 

Engine chained up. 

Slipped wheels on clean track in good condition; circumstances 
every way favorable to traction, without magnetism, 50 lbs. steam to 
the inch. 

All the conditions alike and two wheels magnetized, slipped with 
88 lbs. of steam per square inch; slippery track, 19 lbs. less steam to 
the inch, without magnetism ; same conditions, with magnetism, re- 
quired 35 lbs. steam to the inch. 

The engine weighed 22 tons net, and the additional traction pro- 
duced by the magnetism was equal to 17 tons of dead weight, but did 
not weigh any thing. 

The "Lebanon" drew a coal train on a slippery rail equal to that 
which was being moved by another engine that weighed about fifteen 
tons more, and both starting together, the Lebanon kept out of the 
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way of the other for some forty miles or more, when a leak occurring 
in the fire-box, sufficient steam could not be made to turn the wheels, 
and eight of the cars had to be taken off. The train had, however, 
previously passed the heaviest summits of the road. 



Submarine Electro-telegraphic Experiments.* 

We were invited last week to witness some interesting Experiments 
on the Patent Caoutchouc Telegraphic Insulator, at Messrs. Silver & 
Co.'s Establishment at North Woolwich. Mr. West, inventor of the 
India rubber covered wire, conducted the experiments, and gave an ac- 
count of his researches in connexion with the process. As long ago 
as 1838 he commenced using india rubber for insulating wires. In 
1845 he entered into an arrangement with Sir Joseph Paxton, Mr. 
Charles Dickens, and other gentlemen, to lay down a submarine cable 
hetween France and England, on the caoutchouc insulating principle ; 
but, although the sanction of the English Government was obtained to 
the undertaking, that of the French Government was withheld for so 
long a period as to render it impossible to carry it out at that time. 
But in 1846 a portion of the cable which had been made by Mr. West 
to lay down across the Channel was, with the consent of the Lords of 
the Admiralty, submerged in Portsmouth harbor, and a letter was 
read from Mr. Hay, the chemical referee and lecturer attached to the 
dock-yard, dated May 25, 1859, in which Mr. Hay states that, not- 
withstanding that the cable in question has been in constant use, ex- 
posed in places to the sun, strained over rough stones, frequently coiled 
and uncoiled, and treated very roughly, the insulation is now quite 
perfect, although thirteen years have elapsed since it was laid down. 
A portion of this cable was exhibited. Mr. West's improvements, for 
which he has taken out a patent, consist in manipulating and apply- 
ing the india rubber. In consequence of this substance not becoming 
plastic at a low temperature, it is impossible to draw it on the wire 
like maccaroni or gutta percha ; it is, therefore, wound spirally round 
it ; but as caoutchouc is not homogeneous, and the want of cohesion 
in the overlapping would render it liable to the permeation of water, 
Mr. West was under the necessity of inventing a method of overcom- 
ing this defect. The experiments testified that he has perfectly suc- 
ceeded, and specimens of his cable, which were exhibited, showed that 
the india rubber is rendered perfectly solid and homogeneous. The 
quick and easy manner in which it can be repaired in case of abrasion 
or cutting is another great advantage of his process, while experiments 
showed that the electric fluid is transmitted without lateral loss, there- 
by rendering the use of batteries of great power unnecessary. It has 
been ascertained that india rubber insulates ten times better than 
caoutchouc, which is too porous to admit of perfect insulation. Care 
must be taken, however, to use the Para caoutchouc, as that derived 
from the East Indies is of an inferior quality and becomes " treacley," 

• From Um Load. Atheoaum, Jane, I860. 
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and consequently unfit to act as a good insulator. Careful experiments 
made to test the resistance of the india rubber covered wire to great 
atmospheric pressure, showed that with a pressure of 1300 atmo- 
spheres, equivalent to between two and three times that of the great- 
est depth of the Atlantic, insulation remained perfect. Mr. West 
stated that the object of the Messrs. Silver was to invite public atten- 
tion to their production, with a view to having the most searching in- 
vestigation into its merits, — not dogmatically putting it forth as a 
perfect invention, but seeking to elicit by the most open and unre- 
served exposition of its qualities, the truth with regard to its capabili- 
ties. The importance of the subject cannot, indeed, be overestimated 
— particularly at this period, when the convulsed state of tho Conti- 
nent has, witnin the last few days, led Government to decide on lay- 
ing down a submarino telegraph between England and Gibraltar. 
Successes have been achieved by gutta percha, while on the other 
hand, great losses have occurred. The successes have only been on 
short lines, while the reverses have been on long lines, and experience 
seems to show that after a few years' use caoutchouc deteriorates so 
sensibly as to be no longer a perfect insulator. 



A Coincident Period in American Statistics* 

By adding successively a cipher or ciphers, the figures "29,G36" 
will express the present ( 1st July, 1859 ) sum of the railroads, post 
routes, territorial extent and population of the United States. Thus 
we have approximately : 

Miles of railroad, . . . 29,636 

Miles of post-route, . • . 296,360 

8quare miles of territory, . . . 2,963,600 

Mouths in population, . . 29,636,000 

— facts exhibiting in their representative numbers a progression equiva- 
lent to our dollar, dime, cent and mill system of money ; and emi- 
nently typical of American "go-aheadativeness," which abhors to do 
anything by halves. Such a concurrence of arithmetical idiosyncracies 
may never again occur, and never will unless our "fillibusters" suc- 
ceed in enlarging " the area of freedom " in a ratio commensurate with 
the expansion of our population and the development of our means of 
internal communication. 

• From the Joar. of the American Ooographlcal and Statistical Socloty, July, 1859. 



The Hydraulic Lift at the Victoria Docks* Invented by 

' Mr. Edwin Clark. 

On Wednesday, the 27th of July, many who are interested in the 
progress of science had the pleasure of seeing in successful operation 
at the Victoria Docks Mr. Edwin Clark's method of ship-lifting, which 
appears likely to supersede the graving dock for many purposes. Mr. 
Clark's apparatus consists of a series of thirty-two upright hydraulic 

• From the Lond. Mechanic*' Mayviine, August, I860. 
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rams, of ten inches in diameter, placed in a water-way in two lines of 
sixteen each, far enough apart to admit of a ship of any burden pass- 
ing between. Each ram is fitted with a cross-head of wrought iron, 
and the cross-heads are supplied with long straps, to the lower end of 
which arc connected girders extending across from row to row. These 
girders, when the rams are down, are of course at the bottom of the 
water. The pontoon, on which the ship is raised, is formed of wrought 
iron plate, strongly ribbed, the length and depth of which varies ac- 
cording to the size of the ship it is intended to lift. This pontoon is 
open at the top, and is of sufficient buoyancy, when empty, to support 
a vessel of very large tonnage. It is fitted with screw valves for ad- 
mitting the water, so that in a very short time, when placed in posi- 
tion, it can be lowered down upon the cross girders. The rams are 
fed by a 50 lb. engine, which is fitted with twelve hydraulic pumps, 
ljth in. diameter, and 2 ft. stroke, working at 18 strokes per minute, 
and the pipes from these pumps, before branching off to the rams, 
communicate with a scries of valves arranged in a place built for that 
purpose close to the lift. By means of eccentrics, which close the 
valves, any one of the rams can be disconnected at will from the sup- 
ply, so that should one of the pipes burst, no danger can accrue to the 
ship, and the lifting process can be completed without delay. 

At half-past 1 o'clock on Wednesday, the 27th, the pontoon being 
placed in position upon the girders, it was first filled and then lowered 
to the bottom of the water. After this the Jason, a ship of about 
1000 tons burden, was warped in, and having been fixed in position 
by means of ten sliding blocks, which were pulled into contact with 
the sides and bottom by means of chains brought above the water line, 
the engine was set to work, and the whole mass rose gradually out of 
the water at a speed of one foot in three minutes. As the pontoon 
came above the surface, it relieved itself of the water it contained, 
and the valves being then closed, the buoyancy of the saucer itself 
supported the ship in a perfectly steady and satisfactory manner. The 
whole operation, from the beginning to the end, extended over the space 
of 1 J hours, and the dead weight lifted, including the pontoon, was al- 
together above 1G00 tons. There are four pontoons constructed, and 
others in course of construction, which when raised in this manner, 
and floated, are to be towed with their burden into shallow bricked 
recesses provided for that purpose, so that the hydraulic power can be 
continuously applied for raising purposes. During an entertainment 
which followed the experiment, or rather the operation, Mr. Edwin 
Clark laid before his audience a clear and concise description of his 
invention, and the obstacles he had had to contend with in bringing 
it to its present state of perfection. 

The engraving No. 1 shows a cross section of tho lift, with a ship 
in the act of being raised. A A are two of the columns in which the 
rams are placed ; B shows one of the cross girders ; c, the end of the 
pontoon ; D D, two of the sliding blocks for steadying the ship ; and 
K K are two double purchase crabs for raising weights, and lifting the 
rams when required. These can be run about any where upon the top 
platforms, and are Ycry useful adjuncts. 
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Engraving No. 2 is a section, in detail, of one of the columns, show- 
ing the ram, which is lettered A, the cross-head B, the side rods C C, 
and the cap-plate d. It will be noticed that the hydraulic cylinder 




containing the ram rests upon a block of concrete, which fills up the 
inside of the column to the required height. 
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It will be needless for us to say much more upon the subject of Mr. 
Clark's invention. Its superiority over the old graving dock for many 
purposes is sufficiently manifest. Instead of a vast outlay upon ex- 
cavations, masonry, and elaborate machinery in each instance, one hy- 
draulic lift will do the work of any number of graving docks ; and 
the only expense, beyond the first outlay, is providing an adequate 
number of pontoons for the work, and water space of any kind beyond 
three feet deep for floating them in. 



Steam Engineering in 1859.* 

Introductory. — No apology is required for calling attention to the 
present state of steam engineering, especially when it is a well-known . 
fact that, at no previous period has there been a greater spirit of in- 
quiry respecting the duty that should be realized from the steam en- 
gine than at the present time ; indeed, it may be said, that among 
engineers themselves, there is a decided feeling of dissatisfaction on 
this point. 

The following observations arc entirely of a general character, pre- 
paratory to a consideration of details, and they are intended to refer 
to what has been done, what is being done, and what can be done; also 
how far the present state of steam engineering will compare with the 
days and deeds of Watt, after crediting him with the mechanical im- 
provements of nearly a century. 

In 1769, James Watt specified his three great inventions: — separate 
condenser; encasing the working cylinder with steam or other source 
of heat, to prevent premature condensation ; and employing the ex- 
pansive action of steam. 

The title of this specification was, " A Method for Lessening the Con- 
sumption of Fuel in Fire-engines." The inventions were not merely me- 
chanical improvements, but they were the development of the principle 
on which Watt based all his hopes of economy — namely, that heat is 
the source of all power in steam ; and his aim was to prevent all 
needless and premature condensation, and consequent loss of power. 

His correspondence also, and the nature of the inventions referred 
to, prove his belief that heat is the mainspring of the steam engine. 
The truth and correctness of that belief have been fully manifest in 
the experience of the period that has elapsed since 1769. 

Previous to Watt's inventions, when, in Newcomen's engines, the 
condenser was the working cylinder itself, the waste heat in this de- 
fective system amounted to more than three-fourths of the total steam 
generated ; and when to that waste were added other losses incidental 
to the generation and working of the steam in a defective machine, 
the result realized was a mere fraction of the power represented in 
the combustion of the fuel. 

Watt's first invention of the separate condenser lessened the waste 
condensation to a great extent ; his second invention of encasing the 

•From the Lend. Artiian, May, 1W9. 
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working cylinder with steam, &c, was only an extended application of 
the principle of the first; and his third invention of using the expan- 
sive action of steam, could only be applied with success in combination 
with the other two : indeed, they are such a united trio that, in con- 
densing engines, neither can be dispensed with without involving a 
considerable loss of effect, even when working with steam of only at- 
mospheric pressure. 

It is not a doubtful but a well proved fact, that steam cannot be de- 
prived of its temperature, without a proportionate loss of its pressure; 
it is also a well known fact, when steam of a certain temperature, say 
250°, is brought into contact with iron, wood, or air, having a tem- 
perature of say 80° only, there is a constant action going on propor- 
tionate to the conducting powers of the low temperature material, by 
which the steam is deprived of a portion of its heat and pressure, and 
the loss thereby increases rapidly with the difference between the two 
temperatures. 

As a homely illustration on this point, wc may refer to the effect of 
different temperatures in the case of the human body and the atmo- 
sphere in which it may exist. In the human body, the average tem- 
perature is 90°, and we find that we cannot remain in a surrounding 
temperature of 32° without losing a considerable portion of our sen- 
sible heat. 

The amount of the loss, by conduction and radiation, in the steam 
engine, is dependent on many circumstances. It is enough at present 
to draw attention to the fact that there is a loss, and that a consider* 
able one. 

To the appreciation of the importance of preserving the heat in 
steam intact, was due, to a great extent, Watt's success as an improver 
of thesteam engine, and, whenever such preservation is neglected, loss 
and partial failure are inevitable. 

It is not assumed that any new ideas or facts are developed in the 
preceding remarks; they are only intended to direct attention to those 
true principles of economy in the development of steam power, with- 
out which that economy is impossible, and one reason for referring to 
what may be termed first principles is, that we may have to trace pre- 
sent defects to their neglect. 

There must, of necessity, be a difference between the results of theo- 
retical calculation and those of practical experiment, but it is not a 
necessity that the amount of that difference should average more in 
1859 than in the days of Watt, after crediting him with the advan- 
tages of mechanical construction we now possess. 

It is to be feared that these mechanical advantages are more than 
counterbalanced by neglect of the true principles of economy in the 
use of steam, and that we are utilizing a smaller per centage of the 
total power of steam than Watt himself. 

In these introductory remarks we shall not refer to certain sources 
of loss in the generation of steam, or to those arising from the diffi- 
culty of utilizing the heat in the condensed or exhausted steam ; these 
will be referred to on a subsequent occasion. 
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We may fairly compare the duty of the steam engine, as improved 
by Watt in 1769, with the average duty realized by steam engines now 
in general use ; and we will only notice exceptive cases when they prove 
that an increased duty is both possible and practicable. 

There are three separate classes — the professional, manufacturing, 
and the purchasing — immediately interested in the construction of a 
steam engine, each of which has its own particular influence. 

The professional engineer is comparatively of a late creation, and his 
influence is quite subservient to that of the manufacturer or the pur- 
chaser ; his position and success in life are, to a great extent, depend- 
ent upon his opinions being somewhat in advance of the age, and if 
he unites a fair amount of scientific knowlege with sound practical ex- 
perience, he will not encourage the perpetuation of unsound and de- 
fective engineering; his responsibility and power are at present very 
limited, and it would be unjust to blame him for departures from true 

Principles, when such have been the result of circumstances over which 
e had no control. 
The manufacturing engineer has to satisfy the claims of what are 
too often opposite and conflicting interests. On the one hand he is sup- 
posed to supply the market with the best description of steam engines, 
and on the other he has to make money, and avoid what may be called 
needless expenditure in producing his goods ; ho is also influenced by 
the opinions and requirements of his customers. 

Now it does not follow that in manufacture the cheapest is the best; 
on the contrary, it is too often the other way, for it is well known, to 
produce an article at a cheap rate, and make the sale of it profitable, 
repetition must be encouraged, and alteration avoided. 

To take an instance : in manufacturing a steam engine a certain out- 
lay is required for patterns, and when it is purchased at the market 
price for engines of a certain class and size, in a general way, that 
price is not affected by t4ie cost of the patterns ; but it is of every con- 
sequence to the manufacturer, as a matter of profit or loss, whether 
that cost is debited to one engine or to twenty ; it follows, therefore, 
that, in this instance, there is in the process of manufacturing steam 
engines a great inducement to repetition, in opposition to the more im- 
portant demand for improvements tending to economy and general effi- 
ciency. And we may add, there is little hope of an immediate change 
in a system that, unfortunately, opposes such a strong barrier to real 
improvements, for the reason that a manufacturer will not ruin himself 
to benefit his customer. 

We must look to the increasing intelligence among the purchasers 
and users of steam power for the change required, the influence exer- 
cised in the production and quality of steam power by the third or 
purchasing class being greater than is generally supposed. The man 
who holds the purse-strings is the man of influence, and the engineer- 
ing character of the manufacturer has been, and always will be, greatly 
changed and modified by that of the purchaser. 

Such a state of depressed improvement is not to be submitted to 
without a murmur, nor is it at all evident that great changes for the 
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better could not be made if the manufacturing engineer was more con- 
stantly and pointedly to enlighten the dark understanding of his cus- 
tomers. 

The best interests of the employer of steam power are, in truth, 
identical with the purchase and use of the best and most economical 
machinery ; and we believe the manufacturing engineer will ever pre- 
fer to lead the van in efficiency and economy, if he is allowed a fair 
profit on his manufactures. 

And now, having stated some of the drawbacks to extensive improve- 
ments in the production and use of steam power, we- wish to call atten- 
tion to the actual efficiency of the steam engine of 1859. 

We have previously referred to the three inventions specified by 
Watt in 1769, and we propose to inquire what actual duty has been 
realized in engines, constructed in accordance with the principles of 
that specification. 

The first practical application of steam power was for the purpose 
of pumping, and in no class of engine have economical principles of 
construction received such attention as in that used for removing water 
from deep mines ; and it may bo observed incidentally, with reference 
to the expansive action of steam, it was peculiarly adapted to the con- 
ditions of pumping, where great variation of power was requisite. 

In Cornwall the duty performed by pumping engines has been regu- 
larly tabulated for some years, and the amount of that duty has, in 
several instances, amounted to upwards of 90,000,000 fibs., raised 1 ft. 
high in an hour, with a consumption of a bushel of coals, or 94 lbs.; 
and if to' the above duty is added the friction of the engine and pumps, 
an indicated or actual power has been, and can be, obtained by the con- 
sumption of lew than 2 lbs. of Welsh coal per hour. 

The average duty of a number of engines working at different rates 
of expansion in Cornwall may be much less thin the above; but when- 
ever due attention is paid to the maintenance of the heat of the steam 
in the cylinder, and full scope is allowed to expansive working, the 
above economy can always be realized. 

In the case of condensing engines, for driving mills and manufac- 
tories, in which steam jackets and expansion have been combined, an 
indicated or actual horse power has been obtained, without difficulty, 
with a consumption not exceeding 2£ lbs. of coal per hour. 

We therefore maintain that, by attending to the principles of Watt's 
specification, an indicated or actual horse power can always be obtained 
from a well made steam engine, on land or on sea, by a consumption 
of good steam coal not exceeding 2£ fibs, per hour ; and we are aware 
that this statement is more moderate than well established facts re- 
quire ; indeed, there is every reason to believe we might fairly adopt 
a much higher standard of economy. 

As a concluding remark on this part of the subject, in no instance 
on record has the best result or highest duty been realized without 
special arrangements for maintaining intact the temperature of the 
working steam and extensive expansive action. 

Our next inquiry is : — What is the average duty realized at the pre- 
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sent time on land and on sea for the consumption of a given amount 
of coal ? In reply to this, the following ma y be fairly assumed as un- 
disputed facts : — t . 

1. That, with land condensing engines, the average consumption of 
good steam coal per hour, to obtain an indicated or actual horse power, 
is not less than 4 lbs. # 

2. That, with marine engines of the best general construction, made 
by first class firms, the consumption of good steam coal per hour, ne- 
cessary to obtain an indicated or actual horse power, is not lest than 
4Jtt>s. 

3. That, except in a few instances, no provision is made for main- 
taining the temperature of steam in the steam pipes and passages, and 
during its expansion in the cylinder, cither in land or marine engines. 

4. That the advantages derived from the expansive action of steam 
when the temperature of the steam is not preserved, are often so slight 
as to throw discredit on a principle which, when properly applied, is 
invaluable in economizing fuel. 

The conclusions to be drawn from the above are far from satisfac- 
tory, and quite justify the tone of these introductory remarks. 

The steam engineering of 1859 is in a most defective condition, and 
the results of such deficiency are incalculable. 

In steamships alone we have at least one and a half millions of ac- 
tual or indicated horse power ; and if we only suppose this power to 
be exerted during one month out of the twelve, we are needlessly throw- 
ing away fuel to the amount of 100,000 tons per annum. 

Figures and calculations must fail to convey a correct estimate of 
the loss incurred by defective steam engineering ; and in the case of 
steam shipping, the actual amount of fuel saved is only a portion, and 
sometimes a small one, of the saving in freight, &c, resulting from 
ooal space available for cargo. 

The astonishment expressed at the economy resulting from the use 
of superheated steam indicates, only too truly, how far we have de- 
parted in practice from the first principles. 

The facts, that the advantages to be derived from superheated steam 
can bo obtained at a comparatively small outlay, and that its applica- 
tion is easy to existing machinery, will go far to bring it into favor ; 
but it is matter of serious doubt if an improvement that is based on 
the existence of a previous defect is the best of the kind. 

The economy resulting from superheating steam must convince the 
most sceptical that in all engines — where the cylinders are merely 
clothed to prevent radiation — at least from 20 to 30 per cent, of steam 
is needlessly condensed during its passage from the boiler to the con- 
denser, and it is the surplus heat supplied from the superheated steam 
that prevents this waste, and saves the fuel. 

"We are but entering the field of improvement in steam engineering, 
and the amount of duty realized from the combustion of a pound of 
coal is at present but a small per ccntage of the total value of the 
heat given out by that coal. 

Boilers, engines, condensers, must all be greatly improved ;ibr each 
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has its peculiar source of waste, the sum total of which is well known 
to be considerable. 

We have thus, as it were, just glanced at the state of steam engi- 
neering in 1859, being conscious of omitting mention of many inci- 
dental causes for present defects. When we proceed to refer in detail 
to steam engine construction, the opportunity will be afforded of em- 
bracing all points of interest. 

(To be Continued.) 



Formula and Table for Proportioning Arches of Wood or Cast Iron 
for Bridges. By John C. Trautwinb, Civ. Eng., Philadelphia. 

To the Editor of the Journal of the Franklin Institute. 

The following formula, rules, and table, for deducing readily the di- 
mensions of wooden or iron arches for bridges, were originated by my- 
self for my private use ; but supposing that they might occasionally 
prove serviceable to other members of the profession, I submit them for 
publication in your Journal, in case you entertain the same opinion. 

In wooden bridges in which the entire dependence for supporting 
the weight of both the structure and the load, is placed upon the curved 
ribs or arches ; the rise of which neither exceeds one-fourth, nor falls 
below one-twentieth of their span ; the formula 

/span | 4Jn . span*\ , /rise\ 
^_ + J 14 . 6 ru ,e__j+ j 

Pig. 1. 



o 




will be found to give the side a b or a c, Fig. 1, of a single arch oi 
any span whatever, which is square at its crown a c; and which, when 
completed by properly increasing its cross-sectional area from the 
crown towards the springs, or skewbacks s a, (by a simple process which 
will soon be described,) will sustain, besides its own weight, (estimated 
at 30 pounds to a cubic foot) a uniformly distributed load of If tons per 
foot lineal of span ; and at the same time will not, in any part of its 
length, be subjected to a compressive strain exceeding about 800 lbs. 
per square inch ; in no case varying more than 10 or 12 pounds from 
that limit. 

With so trifling a deviation from exactness as 10 or 12 lbs. in 800, 
the formula may therefore, so far as regards its practical application 
to bridge arches, be considered as mathematically correct. 

It will be observed that the single arch derived from this formula 
contains the total area of arch at crown required for the bridge. Of 
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course this arch will in practice be subdivided at least into two ; each 
of which will present half the area of the calculated single one. 

The formula is manifestly applicable also to those numerous plans 
of bridges in common use, which consist of trusses variously framed, 
but depend upon a straight upper chord for resisting compressive 
strains. It gives the entire area at centre of the upper chords, for a 
load of If tons per foot lineal, omitting the weight of the chords. 

The arch is, of course, supposed to be so braced as to resist change 
of form from passing loads. 

About 800 pounds per square inch is the limit assigned by our most 
eminent designers and constructors of bridges, as the perfectly safe 
compressive resistance of white and yellow pines and spruce,* which 
are the timbers almost exclusively employed for bridge arches ; and 
the assumption has been very abundantly sustained by experience. 

According to Hodgkinson, (the most reliable authority on the sub- 
ject,) the ultimate resistance of white and yellow pines and spruce to 
crushing, is about from 5400 to 7000 pounds per square inch ; conse- 
quently our limit is but from 4 to Jth part of the ultimate strength. 

As to their weights, white pine is somewhat lighter than the others, 
but inasmuch as their averages when seasoned, generally range between 
27 and 33 pounds per cubic foot, we shall not affect the truth of our 
results appreciably, if wc assume each at 30 pounds, as I have done. 

The formula reduced to words furnishes the following 

RULE 

For arches of any span whatever ; with rises from ^ to Jth the span. 

Square the span in feet. Divide this square by 2125. Subtract the 
quotient from 14*6 times the rise. Take the square root of the remain- 
der. Divide £th of the span by this square root. To the quotient add 
the rise divided by 2000. 

The sum will be a b or a c, Fig. 1, in feet, for an arch of spruce or 
white pine ; and the area abed, as well as every other cross-sectional 
area of the arch, will be strained about 800 pounds per square inch 
by the weight of the arch itself, in addition to a uniformly distributed 
load of If tons per foot lineal of span, after the arch shall have been 
so enlarged from the crown towards the springs, 8 8, Fig. 1, as to 
equalize the pressure per square inch in all its parts. 

When the rise exceeds one-fourth of the span, the strain per square 
inch of area as deduced from my formula becomes sensibly less than 
800 pounds per square inch; and in a semi-circular arch is reduced to 
about 770 pounds. 

Even this extreme want of coincidence is an approximation suffi- 
ciently close for all practical purposes ; and proves that so far as utility 
is concerned, the formula will apply to rises from as low as 3 * ff to J the 
span. Rises greater than £th the span have not been introduced into 
the table however. Not only because that rise is very rarely exceed- 
ed, but because I wished to maintain a practically perfect consistency 
throughout its extent. As it is, it far exceeds any limits that have 
yet been attempted. 

•White pine U la England called Weymouth pin*; and spruce, white fir or deal. 
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Now the strain at the centre of a bridge (whether the bridge con- 
sist essentially of an arch of wood, iron, or stone ; or whether its de- 

Eendence for resisting crashing strains is placed in straight upper 
orizontal chords;) is a purely horizontal one; and this horizontal 
8 train is uniform throughout the arch. 

In any of the foregoing cases this horizontal strain may be very 
readily computed. r 



Fig. 2. 



Fig. 3. 





Each half of the span constitutes a lever, Figs. 2 and 8. It tends 
to fall by revolving on its fulcrum S, with a force represented by its 
weight multiplied by the horizontal distance n » of the centre of gravity 
g of that weight, from the fulcrum *, which distance is the leverage 
through which said weight acts. And it is prevented from falling by 
the counter-pressure of the other half, which acts horizontally against 
it at c, with a force represented by its weight multiplied by n *, and 
divided by the vertical distance * a from the fulcrum to c. 

Hence the simple rule: Take one-half tho sum of the entire weight 
of the bridge itself, and of its maximum distributed load, (making duo 
addition for momentum.) Multiply this half sum by the horizontal dis- 
tance n s of the centre of gravity G, of this half weight of bridge and 
load from the fulcrum or skewback s. Divide the product by the rise, 
or vertical distance * a from the centre of the fulcrum *, to the centre 
c of the depth of the arch or chord at the crown. The quotient will 
be the horizontal strain at c ; and this horizontal strain in the case of 
the arch remains uniform throughout its whole extent. In the straight 
chord it does not ; but we are not considering this subject. 

In bridges of wood or iron, the distance of the centre of gravity of 
the half span and its load from the abutment at c, will usually bo so 
nearly equal to ^th of the clear span, that we shall not err materially 
in assuming it at that quantity, as I have dono in my formula ; but in 
stone bridges the position of the centre of gravity will be nearer the 
abutment, and must be ascertained previously to making the calcula- 
tion. So much for the horizontal thrust, the only one sustained at c. 

But at each skewback, or spring, *, the arch, sustains not only a hori- 
zontal force equal to that at the crown, but also a vertical one, arising 
from and equal to, the half weight of the bridge and its maximum dis- 
tributed load, momentum, &c. 

Consequently the cross-sectional area of the arch at the spring must 
be greater than that at the crown ; and must bear to it the same ratio 

• 8eo Whipple on Bridge Building, Utic*, New York, 1847; Haopt on Bridgo Construction, and Bow on 
Bracing ; both 1SA1 ; three of the beet authorities on tho subject. 
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that the resultant of the horizontal and vertical pressures at the spring 
bears to the horizontal pressure alone at the crown. 

Fig. 4. So long as the thickness of the arch remains 

uniform, if we take its depth, a 6, Fig. 4, at the 
crown, to represent the amount of pressure at 
the crown, then will the depth / h at the spring, 
of a properly proportioned arch, represent the 
pressure at the spring. 

Therefore, if from the point /, we draw the 
horizontal line fe, equal to a o, and representing 
the horizontal thrust ; and the vertical line e g y by the same scale, to 
represent the half weight of the bridge and load, then will the re- 
sultant line gf represent both the total amount of pressure on the 
skewback, and its direction. And /A, drawn at right angles to fg, 
and equal to it, will represent the proper length and direction of the 
skewback joint. 

The same result may be readily arrived at by calculation, thus : In 
any right angled triangle, as efg, the hypothenuse fg, which repre- 
sents the strain at the skewback, is equal to the square root of the 
sum of the squares of the two sides ef and eg, which respectively re- 
present the horizontal and vertical pressures at the skewback. In 
other words, if we add together the square of the horizontal pressure, 
and the square of the half weight of the bridge and its maximum load, 
and extract the square root of the sum, we obtain the entire strain at 
the skewback. 

It is plain, that to ascertain the depth of an arch by this means, is 
a process of successive trials ; because in order to know the strains 
produced in an arch, we must first know its dimensions and weight ; 
but to obtain its dimensions and weight we must first know to what 
strains it is to be subjected. It is necessary, therefore, as a prelimi- 
nary step, to assume certain dimensions, and from them to calculate 
the weight, and the strains resulting therefrom. If these calculated 
strains prove to be too large, or too small for the assumed arch, new 
dimensions must be fixed on, and a new trial made, until the required 
coincidence is secured. 

The following very simple method of my own, possesses all the ac- 
curacy required in practice, and when used in connexion with my 
formula) gives the proper result at once. 

rig. 5. 




Describe a small arc a d b; draw a b and n d proportioned to eaoh other 
as the span and rise of the arch under consideration. In d n continued 
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through the centre <?, from which the arc was described, make c o equal 
to half of n d. From o, through b draw o t. Then is bt the direction 
of the skewback. 

Next make the vertical line b r (by any convenient scale, without 
regard to the scale of the arc a d b) equal to the depth of the arch at 
the crown as deduced from my formula (as hereinafter explained).— 
Draw r s horizontally, intersecting b t. Tnen, b] measured by the same 
scale as b r, will give the length of the skewback, such that the pres- 
sure per square inch through the entire length of the arch will be the 
same. The thickness of the arch being supposed equal to the depth at 
the crown, and to be uniform throughout from crown to springs, it fol- 
lows that the depth b s of the skewback multiplied by the thickness of 
the arch will give the cross-sectional area of the arch at the skewback. 

It is only while thus obtaining the areas of cross-section of the arch, 
that it is necessary to suppose the arch to be of equal thickness through- 
out. Having once obtained the areas at crown and springs, the form 
into which these areas shall be thrown must depend on the judgment 
of the engineer, and will be affected by the nature of the material em- 
ployed in the arch. If of wood, the cross-section will most probably 
be rectangular ; but if of cast iron it will be made either T, H, or O 
shaped; or may receive whatever figure may be supposed best adapted 
to the peculiar case. 

I repeat that the single arch found by the above process contains 
the entire area required for the bridge ; and will be subdivided into two 
or more smaller ones, in each of which the areas at crown and springs 
must bear to each other the same proportions as in the large one. 

The accompanying Table is intended to supersede to some extent 
the necessity for entering into a detailed calculation of the size of arch 
required in any particular case. It has been prepared from my formula. 
Therefore, when in any case it is found that the total weight to be 
supported by a wooden arch amounts to If tons per lineal foot of span 
equally distributed, (omitting the weight of the arch itself only,) the 
Table at once gives by inspection, the depth of arch at the crown ; and 
since the thickness at that point is supposed to be equal to the depth, 
it follows that the square of the depth gives the total area of cross- 
section required at the crown. The depth at the crown being obtained, 
that at the skewback can be found in a few moments by employing the 
method illustrated by Tig. 5. 

Thus, let us suppose that a single track railway bridge of 150 feet 
span, and with a rise of 15 feet, or ^ 0 th of the span, has been designed, 
with the exception of determining upon the dimensions of arch required; 
and that the weight of the floor, bracing, and all other parts of the 
structure itself, except the arches^ amounts to the quantity usual in 
such a bridge, of about *45 tons per foot run of span ; also, that the 
equally distributed weight of maximum extraneous load, including 
engine and train, snow, the effects of momentum, &c, be taken at J«S 
tons per foot run, (which I consider a fair allowance) ; making in all 
1-75 tons per foot lineal to be supported by the arch. Now, what must 
be the dimensions at crown and skewback of one single wooden arch, 
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"which by itself shall support this load safely, and not be strained in any 
part by a greater crushing pressure than about 800 lbs. per sq. inch f 

We see at once by the Table, that the entire arch area at the crown 
must be 2-607 x 2-607 ft. = 6-80 sq. ft., or (6-80 X 144) 979 sq. ins. 

Then to find the entire arch area at the skewback, describe any 
small arc, (3 or 4 inches long will answer very well) as a d 6, Fig. 5, 
of which the chord a 6 is equal to ten times the rise nd; that being 
the proportion in the present instance, of span to rise. Make c o = | 
nd; through o and b draw o t : make b r vertically by any convenient 
scale, (without reference to the size of the arc,) to represent the cen- 
tre depth, 2*607 feet. Make r s horizontal ; then will b s be the direc- 
tion of the skewback ; and, measured by the same scale as b r, will be 
found to be 8*35 feet, the required depth of arch at the skewback. 

Since the arch is supposed to be of equal thickness throughout, it fol- 
lows that the entire cross-sectional area of arch required at the skewbacks 
is 2-607 ft. x 8-35 ft. = 8-733 sq. ft., = 8-733 x 144, or 1257-6 sq. ins. 

Consequently, the single track railway will, in this case, require two 
arches, each of which shall have a cross-sectional area at crown of 

979 1257-6 

—489 J square inches ; and at skewback of " ^ «- 628-8 sq. ins. 

As before remarked, these areas may be disposed into such forms 
of cross-section as the judgment of the engineer may suggest. 

At half way between the crown and skewback, measured along the 
chord or span of the arch, the area should be equal to half the sum of 
the areas at those two points ; and so at any other intermediate point, 
a similar mode of proportioning should be observed. 

Before closing this paper, I will work out in detail an example to 
show the correctness of the formula. 

At present, I shall confine myself to explaining certain points ne- 
cessary to be understood in order to render the table more generally 
useful in practice. 

In the first place, as regards bridges whose combined weights (omit- 
ting in all cases the weight of the arches themselves,) and loads amount 
to more than If tons per foot lineal of span ; as generally begins to 
be the case when the span much exceeds 150 feet. 

The mode of proceeding in this case is very simple ; and its prin- 
ciple self-evident. We have only to obtain the areas at crown and 
spring as if the load were but If tons per foot of span, as in the pre- 
ceding example ; and afterwards to increase them respectively in the 
same proportion as the increased total weight (omitting the arches,) per 
foot run exceeds If tons. 

For instance, if in the preceding example, the arch had been re- 
quired to sustain a weight of 2 J tons per foot, instead of If, we should 
have found the areas at crown and spring, precisely as was done ; and 
afterwards have enlarged them for the 2| tons, thus : 

Tons. Tons. Area at crown. An* at crown. 

1-75 : 2-25 : : 979 : 1258-6* sq. ins., for the new arch. 
And, 

Tone. Tons. Area at spring. Area at spring. 

1-75 : 2.25 : : 1257-6* : 1616-9 sq. ins., for the new arch. 
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The engineer sometimes wishes to form at the moment an approxi- 
mate idea of the size of arch required for a certain span, without the 
trouble of a previous calculation in detail of the dimensions and weights 
of the several parts of the structure ; and I have endeavored to ren- 
der my table subservient to this end, in the following manner. 

I find by analyzing some of our best single track wooden bridges 
of about 150 feet span, that the weight of the structure itself (omit- 
ting the weight of the arches,) averages about -45 ton per foot run of 
span ; and that of this -45 ton, about *3 of a ton may be considered 
as invariable, without regard to span ; while about -15 ton increases, 
per foot run of span, nearly as the squares of the spans. 

On this basis we have as the total weight per foot run of bridge and 
load, when the bridge is single track, and about 150 feet span, as fol- 
lows (omitting the arches) : — 

•30 of a ton, invariable, or independent of span. 

•15 of a ton, varying in other spans, nearly as ibe squares of those spans. 
TOO ton weight of train. 

•30 of a ton allowance for momentum, snow, Sec. 

1*75 tons total weight per foot run of bridge (omitting the arches), and of maximum 
extraneous load. 

Thus we see that of the 1*75 tons per foot run of a bridge of 150 
feet span, only '15 ton, or about 1 1 2 part, must be considered as vari- 
able in calculating the weights corresponding to other spans. But in- 
asmuch as this y^th part increases as the squares of the other spans, it 
amounts to a serious item when the spans become very large. 

In a span of 200 feet it will be thus :— 

(Squaw of 160.) (Square of 200.) 

22500 : 40000 : : -15 ton : -222 ton, 
making the total approximate weight per foot run of span as follows : 

•3 tons invariable weight. 
•222 " variable nearly as squares of spans. 
100 « weight of train. 
•3 " momentum, snow, dec. 

1*822 tons total per foot run in a span of 200 feet, 

or 2 ^th part greater than in a span of 150 feet. 

Therefore, when it is desired to ascertain approximately, by mere 
inspection of the table, the total cross section of arch at the centre of 
a span of 200 feet, so as not to be strained more than 800 lbs. per 
square inch, we must either add to the tabular depth its ^th part, if 
we do not choose to subject the arch to a greater pressure than 800 
B>s. per square inch ; or we may employ the tabular depth itself in 

case a pressure per square inch of 800 fibs, -f ~^»833 lbs. per sq. 

inch, is not considered too great. I say the depth only need be in- 
creased in making the calculation; because, as the thickness of the 
arch is supposed to remain uniform, the cross sectional area will in- 
crease in the same proportions as the depth. 

By the same process, I find that for spans greater than 150 feet, we 



Digitized by Google 



308 Civil Engineering. 

must either increase the areas at crown, as deduced from the table in 
the following ratios, of column "depth" ; or, by adopting the tabular 
results, subject the arch to the pressures per square inch given in col- 
umn " pressure." 

Depth. Prwauro In fba. per sq. in. 
For 200 span, . . . 1-24 833 
" 250 " • 1-7 915 

« 300 " . . . i 1000 
" 350 " ... -38 1104 

" 400 «... -52 1216 

Those, therefore, who do not consider 1000 lbs. per square inch as 
too great a strain, may use the tabular dimensions even for spans of 
300 feet for railroad purposes. I, however, adopt Mr. Haupt's safe 
limit of 800 fibs. 

These remarks are not intended to supersede calculation. The results 
to which they lead are necessarily, to some extent, incorrect ; still they 
may be very useful when want of time prevents us from entering into 
a close computation, or where great accuracy is not required. We may, 
by this means, decide instantly upon the safety or otherwise of a bridge 
to which our attention may be directed ; and where it is not essential 
to know the precise amount of strength. The -15 of a ton per foot, 
which I have supposed to be variable in a span of 150 feet, must evi- 
dently depend in practice upon the design adopted for the bracing, &c: 
— the height of the bridge — whether it is covered or not, &c. 

For arches between about 100 and 150 feet span, the tabular values 
will be found to correspond very closely with the actual weights which 
occur in ordinary practice ; and will need little or no modification in 
bridges of the usual forms of construction. 

In the case of arches of less than 150 feet span, it would be na- 
tural to infer that inasmuch as the variable weights per foot run will 
diminish in such arches in the same proportion as the square of 150 
bears to the square of the smaller span, therefore, the cross sectional 
area of the lesser arches themselves should diminish in the same pro- 
portions. 

And if in small arches, as in moderately large ones, there were no 
other considerations to be attended to than their ability to resist with 
equal safety the simple horizontal and vertical strains hitherto referred 
to, such would be the case : 

But in practice there are certain counteracting circumstances which 
render it expedient to increase rather than to diminish the proportional 
cross sections of arches, as their spans become shorter than about 100 ft. 

It is easy to see that in the case of a 20 feet span, a very large and 
heavy locomotive, with the greater portion of its weight concentrated 
upon one or two pairs of driving wheels, and having these wheels near 
the centre of this short span, would be much more strained per foot 
lineal of span, than would a larger bridge having its floor covered from 
end to end with similar engines ; and that it would consequently re- 
quire a stronger arch than our assumed maximum load would assign 
to it. 

Again, in small arches, the tabular dimensions become reduced to 
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such an extent, that, although they are unquestionably sufficient to 
sustain the deranging forces which have entered into our previous con- 
siderations ; still it becomes very difficult so to arrange the shape of 
their cross sections as to secure the structure against the lateral forces 
to which it is exposed. And, moreover, the joints become so narrow 
that a very slight derangement of their parts will produce an in- 
equality of bearing, and an undue excess of strain upon very small 
resisting areas, so as to endanger the splitting or splintering of the 
joints, and lead to the destruction of the work. 

These remarks apply with peculiar force to small arches of cast iron. 
Suppose such an arch to have a thickness of bearing joints of but 
about £ an inch, or even less, as is very frequently the case. Here a 
displacement of but £th or Jth of an inch, arising from any accidental 
occurrence, at once reduces the area of bearing surface to f ths or £ of 
that for which it was calculated, and renders the bridge unsafe. More- 
over, when the parts become very reduced in thickness, they are too 
much exposed to injury from very slight blows inflicted either by evilly 
disposed persons or by accident. 

These are not merely supposed cases ; — I have witnessed them all 
in more than one instance ; and although they are, to some extent, 
independent of the theoretical considerations which usually enter into 
the calculations for proportioning the parts of a bridge, still they are 
of sufficient importance to demand the attention of the practical bridge 
builder. 

From the peculiar nature of the case, it is of course ^impossible to 
do more than assign certain arbitrary limits ; leaving it to the judg- 
ment of the practitioner to vary them as he may see proper. 

I can, however, confidently propose the following process, as giving, 
in my opinion, results which will be found satisfactory. 

In arches under 100 feet span, let the cross sections, as deduced 
from my Rule and Table, be increased as follows:— 

Divide the tabular depth by the quotient of the span divided by the 
rise. Multiply the quotient by 100. Divide the product by the span. 
Add the result to the tabular depth ; letting the thickness remain as 
before. 

This method gives for a span of 20 feet, with a rise of 5 feet, or 
£th of the span (and which has the smallest area comprised in the table), 
a depth of l a 325 feet, and a breadth of '589 feet ; or a total centre 
cross sectional area of arch of *7804 sq. feet, or *7804»x 144«« 112*4 
sq. ins. This will be divided into two arches, each of 56*2 sq. ins. area. 

On the application of my Rule and Table to cast iron, it must be 
borne in mind that white and yellow pine and spruce weigh about 30 
ft>8. to a cubic foot, while cast iron weighs about 450 ft>s. to a cubic 
foot, or 15 times as much. 

The safe compressive resistance of white and yellow pine and spruce, 
is about 800 lbs. to a sq. in., or |th of its ultimate resistance of 6400 lbs. 

The safe compressive resistance of cast iron is about 12,000 fi>s. to 
a sq. inch ; or Jth of its ultimate resistance of 96,000 lbs. per sq. inch.; 
or 15 times as great as that of pine or spruce. 
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Therefore, a cast iron arch of the same span and rise as a wooden 
one, but of only T ' 5 th the area of cross section of the wooden one, will 
weigh the same and be as strong as the wooden one, so far as respects 
its resistance to the crushing forces which we have considered. 

Hence, nothing more would be necessary in applying my formula to 
any cast iron arches, than simply to calculate it first as if a wooden 
arch were intended, and then to take j^th the area of cross section ; 
but that on account of the greater brittlenoss of cast iron, and its in- 
ability to compress as wood does, and make close joints with equal 
bearings throughout, together with the reasons before assigned in allud- 
ing to cast iron arches, seme increase of area is required ; and I pro- 
pose to use but £th of the area of wooden arches for cast iron ones — 
thus exposing the metal to but 1 , fi th part of its ultimate crushing re- 
sistance. And I do not consider this more safe for iron bridges, than 
wood at Jth of its ultimate resistance; and am confident that small 
cast iron bridges, calculated on the exact basis of the resistance of that 
metal to crushing as compared with wood, would be positively dangerous. 

My Rule accords very well with several cast iron bridges of spans 
of about 30 feet, erected in the vicinity of Philadelphia ; and which 
have for years borne the incessant passage of heavy engines and trains 
without evincing the slightest distress. 

The most venturesome iron bridge of small span that has come un- 
der ray notice was a city street bridge, dependent entirely upon wrought 
iron arches, 32 feet span, 6 feet rise, and 15 feet apart. Each arch 
presented a cross section at the centre of but b\ sq. inches. Whereas, 
my Rule gives for cast iron (which has about £ more resisting power 
than wrought,) 10 sq. inches, together with an increase to 18 sq. ins. 
toward the spring, which the bridge in question had not. Assuming 
the safe resistance of cast iron at 12,000 lbs., and of wrought at 8000 
ft>s. per square inch, which is near the truth, my Rule gives 3*7 times 
the strength of the bridge in question. 

I have referred to these bridges of small spans more fully than I 
should otherwise have done, from the fact that my Rule gives results 
so small in comparison to the usual practice of European engineers, 
that its sufficiency for practical purposes might be doubted by some. 

Some bridges by eminent English engineers, contain 6 or 8 times 
the quantity of metal that is necessary for the utmost safety; and 
evince either an extravagance, or a want of attention to details, that 
would ruin anjr American engineer. 

Notwithstanding this waste of material, the failure of cast iron 
bridges of quite moderate spans is by no means an unfrequent occur- 
rence in that country ; while in the United States, no single instance 
of failure has, I believe, ever yet occurred. All our cast iron bridges, 
from spans of about 200 feet down, perform fully the duty required 
of them ; and prove that in the science of that department, our engin- 
eers are not behind those of any other country. So far as my profes- 
sional reading enables me to form an opinion, the bridges of Bollman 
in Baltimore ; Murphy in Philadelphia ; Haupt, Whipple, and others, 
evince a far nicer combination of the requirements of theory, with 
those of practice, than any others that have fallen under my notice. 
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TABLK — Showing the brfadth, or the depth In foet at the crown of a single arch of yellow, or white pine, 
or spruce, so prujK >rtii>n«d that vbon properly enlarged from the crown to the springs, il will sustain, 
tit addition to iu ow+ wight, an equally distributed load of 1| tons, tor 3920 pounds) per foot lineal of 
its span; and which load will produce throughout the entire extent of the arch, a uniform compressive 
strain of about 800 pounds per square Inch of its cruas-soctiooal area. 
These breadths aud depths at the crown are deduced from the formula 
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I will now work out an example, to show the reliability of the for- 
mula, 



or breadth at 



/SPAN . f n . 8PAN 9 \ . /RISK \ , , . 

(-4- ^4 U « ™-zm) + (2000)' iepth • 

crown for a load of 1*75 tons per ft. lineal of span, (exclusive of weight 
of the arch itself.) 

We will take a span of 300 feet, with a rise of 50 feet, or Jth of the 
span. 

First to get the depth at centre. ' 
Here ^ the span = 75 feet. 
14-6 the rise -780 feet. 

span 8 90,000 4nt%en 

w=w =42 ' 853 - 

RISK 50 

2000** 2000 ~" 

14-6 r i S e =730—42-353 = 687-647. 

2125 

The square root of 14-6 rise — ? ~ = 1687*647 = 26-2230. 
And, 

J span 75 



✓1 



26-223 "20-223 



2-8601. 



And 2-8601 + ^ = 2-8601 + -025 - 2-8851 feet, the depth as 

well as the thickness, at crown, as per table. Consequently, the area 
of the single arch at crown, is 2-8851 feet x 2-8851 feet =8-3238 sq. 
feet, 8*3288 x 144 — 1198-63 square inches ; and the area at crown 
of each of the two small arches, into which it must be divided in prac- 
tice, will be half as great, or 599-32 square inches. 

My table was calculated by the foregoing process. 

We must now proceed to find the weight of an arch 2-8851 feet 
square throughout its length, and the horizontal strain which that 
weight, in addition to the load of If tons per foot run of span, will 
produce at the centre, and throughout the entire arch. 

Now, the length of an arch of 300 feet span and 50 feet rise, is 
321*75feet and its cross section throughout being temporarily assumed 
at 2-8851x2-8851—8-3238 square feet, it contains 321-75x8-3238 
= 2678*183 cubic feet; and at 30 pounds per cubic foot, it weighs 
2678183 x 80 = 80345*49 ft>s. = 35*8685 tons. 

Now, the load of If tons on every running foot of 800 feet span, 
amounts to 525 tons; and this added to the temporarily assumed 
35-8685 tons weight of the arch =560-8685 tons, the entire assumed 
weight of the bridge and its maximum load, including the allowance 
for momentum, &c. 
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The horizontal strain produced by this entire weight is found by 
multiplying one-half of it by one-fourth of the span ; and dividing the 
product by the rise. That is 

2804342 tonsx75_ 420 . 65U 

oO 

temporarily assumed horizontal strain. 

Next we must find the strain on each skcwback which would result 
from this assumed 420*6514 tons of horizontal strain, combined with the 
vertical pressure arising from the assumed half weight of bridge and 
load, or 280*4342 tons. 

As before stated, this strain will amount to the square root of the 
sum of the squares of these two forces, that is to 



v/420-6514 3 + 280*4342*- ^170047*60 + 78643*34- ^255590*94 

— 505*5600 tons temporarily assumed strain on each skewback. 

Now, to find the area of the skewback, the thickness of the arch 
being supposed uniform ; it follows that as the pressure at the crown 
is to the depth at the crown, so is the pressure at the skewback to the 
depth at the skewback ; that is, as 

Tons pressure at crown. Feet depth at crown. Tons pressure at skewback. Ft d«pth at *kewback. 

420*6514 : 2*8851 : : 505*5600 : 3*4674 

and its area of cross-section will be 3*4674 ft. x 2*8851 ft.— 10*0038 
square feet— 1440*55 square inches. 

And the area at the skewback of each of the two arches into which 
it must be divided in practice, will be 5*0019 square feet, or 720*275 
square inches. 

Having thus obtained the areas at crown, and spring respectively, 
we are enabled to calculate the actual weight of the arch, as well as 
the actual pressures at crown and spring. Let us see what they arc ; 
as also whether the actual pressure on the arch is about 800 lbs. per 
square inch ; and whether it is uniform throughout the length of the 
arch. 

First, as to the actual weight of the arch. 

Its cross-section at the crown is 8-3238 square feet. 

And at the skewback, . 10*0038 " 



2)18*3276 « 
Making its mean area, . =9*1638 « 

Its contents, therefore, will be 9*1638 square feet x 821*75 feet 
= 2948*453 cubic feet. 

And its weight, 2948-453 cubic feetX30 pounds- 88453*59 pounds 
= 39-4833 tons. 

Which added to 300 times If tons of load (or 525 tons)- 564-4833 
tons of entire weight of bridge and load. 

Vol. XXXVIII.— Thibd SEBisBr— No. 6.— November, 1859. 27 
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The horizontal strain resulting from this load is 

2 i 2^417^g M sp iL n = 428 . 3625 
oU or rise. 

This is the only strain sustained at the crown, where it is divided 
among 8*3238 square feet = 1198*6272 square inches. 

Consequently, the strain per square inch at the crown is -j^| g 6272 

■=•35321 ton8 = 791-19 lbs. ; or about 800 pounds per square inch. 

Finally, the strain on each skewback is composed of the horizontal 
strain of 423*3625 tons ; and the vertical strain of one-half the weight 
of the bridge and its load, which is 282*2417 tons. 

And it is equal to v'423*3625 a -i-282*2417 , = </ 179235*8 + 79660*4 

2588996*2 = 508*8184 tons. 

And this is divided among the 1440*55 square inches of area of the 
skewback ; giving the strain per square inch on each skewback 

™ ~1440^3~ = 85321 tons ™ 791 ' 19 lbe * P er s q uar « inch, the same 
as at the crown. 

Should the calculated weight of a bridge of the foregoing dimen- 
sions, including its load, (but omitting the weight of its arches,) be 2, 
2|, or any other number of tons per foot run, the dimensions of its 
arches would still be found by first employing the foregoing process 
as if the weight were If tons per foot ; and the areas of cross-section 
at crown and spring afterwards increased by multiplying them by 2, 2£, 
or other number of tons ; and dividing by 1} tons. 

The use of my Table is to obviate the necessity for the preceding 
long calculation. By means of it, for spans of 100 or more feet, the 
depth and area at the crown, for a load of If tons per foot lineal of span 
are known by inspection ; and those at the spring may be deduced 
therefrom in a minute or two by the process illustrated at Fig. 5. It 
then only remains to increase them in the same proportion that If 
tons bear to the weight per foot run of the bridge and load that may 
be under consideration. 

For spans less than 100 feet, the depths in the Table must be modi- 
fied by the rule already given for that purpose, before they are em- 
ployed in practice. 

1 will add, that if double the depths given in the Table, be taken as 
the crown depths of stone arches ; and if then the depth at springs be 
found by means of Fig. 5, I believe that a much closer approximation 
to correct proportions will be secured than is usually done. 
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List or Amebicah Patbnts which issuaD from August 16, to September 13, 1859, 

(INCLUSIVE J WITH EXEMPLIFICATIONS. 



AUGUST IS. 

170. Machetes for PcRcnnro Moles nt Lbatiikb ; 0. L. Bailey, Portland, Maine. 

Claim— 1st, The arrangement nn<l combination of the bed-piece, lever, and hollow cotter, provided with 
a staivUni, connecting rod, and treadle. 2d, The mrmniremont of tho circular adjustable cutter bed, in such 
a relative position to the cutter as to accomplish the pbject specified. 

171. Sewiro Machires; Wtn. T. Barnes, Buffalo, New York. 

Claim — 1st, Working the needle* vertically anil alternately in the lame hole in tin* bed-plate, In the man- 
ner set forth. 2d, The arrangement of apring*, 5 and 7, wedges, Anger, sprint;, 19. and stop, in the manner 
specified. 3d. The arrangement of lever, 13, slide, and lever, 12, when sidd lever, 12, is provided with point*, 
is pivoted to slide, and made to operate in the manner described. 4th, Tie- arrangement of the ratchet wheel, 
a, serrated bar, and ratchet, e, with the spool-rod and levers, c as set forth. 

172. Steam Gereratohs; Mullen Battel, Albany, New "York. 

Claim — The combination wltli the ttd>eH extending downward through the tube sheet or crown of tho 
fire-box. or downward into a fine, and upward tlirough the water above the tube sheet of the inner tubes, in 
th* manner described. 

17a. Clothes Rack ; T. D. Berry, Lowell, Massachusetts. 

Claim— The construction of my clothes rack with divided centre, or of two sections, each to consist of 
centre-piece, stats, braces, ami circumferential pieces, united to ejich other as described, when these two sec- 
tions are combined with each other by plates, so hinged as to allow the rack to be folded and opened, both 
vertically and circumfcreuUally, to obtain by this divided centre a rack suitable for use, when folded closely 
and circumferentially. 

174. Sewixq Macbjres; E. Booth, Troy, New York. 

Claim — 1st, The combination of an eve-pointed vibrating lever, and a loo per, operating together in the 
manner set forth. 2d. The vibrating of the eye-pointed lever by a positive motion given to it by the roller* 
entirely, and us contradistinguished from the use of a spring of any kind, by which means I insure its reli- 
able action under its rapid motions. 

176. Horse Rakbs; Maro Bradley, Dundee, Illinois. 

Claim — The nse of the recessed metal bar, spurs, rods or shoes, clastic bar, lever, slide rod, and projection, 
constructed and employed together, in the manner described. 

178. Cabinet Fcsjottjius; J. D. Brown, Cincinnati, Ohio. 

Claim— The arrangement of tho (biding ends, and the flaps or loaves hinged on the inside, for the purposo 

described. 

177. Boor Fastexer; Flenry Burt, Newark, New Jersey. 

Claim — A permanent door-bolt made with the fastening plats, bolt-case, and bolt, secured and operated 
as described. 

178. Rcrsixo Gear of Carriaoks; Joseph Calef, Buffalo, New York.' 

Claim— The journal box. const ruct.nl as described, and combined with the friction rollers or slides. Al*o, 
the combination of tho axle, journal box. friction rollers, and equivalents, and hub. Also, the arrangement 
of the jointed braces, in combination with the running gear of carriages, for the purposes set forth. 

179. WATr.r.-cuwEr; William 9. Oarr, City of New York. 

Claim— Regulating the action of the cock or valve in water-closets by the joint operation of the lever and 
weight of water in the pan, whereby the c«*k or valve hi kept opeo null I the weight of water in the pan ref- 
lates the closing thereof. Also, the construction of tho valve, c, with the balancing diaphragm, valve, 10, and 
spring. 

180. Macbires fob Premiso Storr; II. Cbanncy, Perry, Georgia. 

Claim — The arrangement of the pick or hammer shafts, a/Ijmtalila shaft, and adjustable traverse bar, 
combined in connexion with the reciprocating carriage and laterally moving or adjustable bed, in the manner 
set forth. 

181. Pipe Corrxxiors for Steam Roans; A. II. Clear, Providence, Rhode Island. 

Claim — Making the connexions between the injection pipe, or other similarly submerged pips of a steam 
vessel, or any other vessel, with the side or exterior of the vessel, by means of a valve box situated within or 
between the. inside and outside planking of tho vessel, fitted with a valve, capable of being operated by a screw, 
or its equivalent, by a person on or alcove tho deck or tho vessel. 

182. Manufacture of Macbixz Belttru ; J. II. Clifton, New Castle, Pennsylvania. 

Claim— The process of manufacturing belting for machinery from fibrous material, as described. 

183. Belti.no for Macbirert; J. II. Clifton, New Castle, Pennsylvania. 
Claim— Belting made of flbrxms material, by the process set forth. 

184. Clover Bolts; E. K. Collins, Chill, New York. 

Claim — The combination and arrangement of two bolts in clover machtnos, when said bolts have tucountcr 
and upward movement, produced In the manner specified. 

185. Mole of Drair Ploughs; T. 8. Cox, Lafayette, Indiana. 

Claim— The peculiar shape of the mole, c; by the forward movement of the mole, o, the earth is carried 
from tho bottom of the ditch by moans of the terruducts, from tho point of the mole, D, to the rear of the 
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think, and pressed more densely by tho increased earth coming in contact with tho convex end of the mole, c, 
in roar of the shank, in inch a manner an to roako a better arch and more durable than any heretofore mad< , 
leaving the ttottom of the ditch almost entirely uncompressed : hence, I do not claim auytbiug except the 
inTcntion of the terraducU, endiug in the convex on the top of the mole, c. 

, 188. CARPR-flWXXPKR; John II. Crane, Charlcstown, Massachusetts. 

CUim— The arrangement of belt, rotating guides, and driver pulley, operating in combination with car- 
]Kt-«wcci>crs. 

187. India RuBiini Springs fox Railroad Cars, Ac; T. D. DcForeat, City of New York. 

Claim — Composing a spring of a series of blocks or seanerrhi of a circle of vulcanised India rubber, placed 
and held between two parallel pistes, or equivalents; but this I only claim when the series of blocks are so 
arranged and held between tho two |iarallel plates, that their contiguous face* shall ii"t cutne in contact, 
under light loads, but shall come into contact and give mutual support as the load increases. 

188. Switciixb ro* Railroads; Thomas DouglR-rty, Macon, Georgia. 

Claim— Tho combination and arrangement of the flat bars and (ho stationary «>d phOes, provided with 
the guide rails in connexion with tho rails, constructed as sot forth. 

ISO. 8xxr-RXLXA8ixo WniFFXX-TBKrs ; Eugene Duchamp, St. Martinsville, Louisiana. 

Chum— Operating tho two rods simultaneously by moans of the slotted guards, iu combination with 
boxes snd lips, in the manner s|>ecined. 

100. Attachiso Tunxs to Vkoicles; Eugene Duchamp, St. Martinsville, Lontstana. 

Claim — Tito combination of the swivel coupling l«ox<-s having an elliptical slot through their ends, thill 
irons hating fluked portions and hinged gab -a, or their equivalents. 

191. Carprt-sWkbprr ; Jacob Edson, Boston, Massachusetts. 

Claim — Producing tho motive power of the machine by means of a l«elt of rublier or guttn percha, Inter- 
posed and running between the pulley or roller, and tho surface to I>e swept or pa**od over. Alw>, art ringing 
the guiding wheel upon tho stationary hollow shaft or bushiug, through which the axle of the bush shaft 
l^i -sea. 

192. Mote PtotJOHS; Asahcl Elmer, Assignor to Nathan Elmer and Reuben M. Richard, Shabbona Grove, 

Illinois. 

Claim— 1st, In combination with tho adjustable block on the plough beam, the scoring or leveling plough 
in advance of it. 2d, In combination with the plough beam and oult.r.the swinging-weight, d crane or lever, 
for preventing the careening of the plough, or for recovering lt« pr-.per position after It has careened. 3d, 
The combination of a forked coulter, for cutting a wedge-shaped or tapering slice over the coulter gash, with 
a pressing or driving device for forcing down said slice, and thus packing the coulter gash. 4tb, A mole or 
former made of a series of conical shnped sections, which increase in siw or they recede from the coulter, nud 
which are so linkod together as that they may move in a horizontal plain-, but bo comparatively rigid In a 
vertical piano. 6th, In combination with the mole, the scorer or shoe on its rear section or end, said scorer 
forming a groove or channvl in tho bottom of the finished drain, for ndmittlng the water into it, the sides of 
tho drain being so closely packed as to prevent the water from entering there. 
103. Warn Lxad Apparatus; D. R. Erdmann, i'bibtdelphia, Pennsylvania. 

Claim — A rotary cylinder, arranged with double wire nettings, iu combination with a vat, provided with 
ft tube. 

194. Fabrics ; Alex. Forot, Paris, Franco. 

Claim — The manufacture of a new kind of fiibrlc wlthont weaving, composed simply of threads glued 
upon a base of paper, or any suitable kind of material, such fiibrlc being left plain or ornamental, by emboss- 
ing, or any other process. 

195. BAwnra MAOtnits; Benjamin Fulgham, Richmond, Indiana. 

Claim — 1st, The combination and arrangement of the two frames, placed one within the other, and 
arranged so as to admit of the saws being adjusted vertically, and also moved horizontally, forward and hack. 
3d, The arrangement of the shafts with their resp-ctivo gearing and the pulley, In connexion with the two 
reciprocating frames, whereby the saws are rotated, and at the same time have a reciprocating- motion com- 
municated to them. 3d, In combination with two circular saws, the inclined ways of the log carriage, for tho 
purpose set forth. 

190. Makeiactctuc op Coal Oils; H. P. Gengembro, Alleghany. Pennsylvania. 

Claim— The continual progressive snd gradual destructive distillation of coal, or other bltumhVrons sub. 
stance, for the purpose of ob aiuing therefrom the different products of distillation, by means and with the 
use of the appamtiu described, or other equivalent. 

197. Maxtpactvue or Porous Rubber Cloth; Charles Goodyear, yew Haven, Connecticut. 

Claim — As a new porous manufacture, pervious to air and water repellent, composed of a woven or equiva- 
lent fabric, and a thin porous coating of indta rubber or allied gum. 

198. India Rtraaxn Fabrics; Charles Goodyear, New Haven, Connecticut. 

Claim — The porous and water rep-llant manufacture, composed of a bat or fleece of cotton or other nitre 
and India rubber or allied gum, united and rendered porous. 

199. Clasps for Skeleton Skirts; Joseph Ornnwald, City of New York. 

Claim— The combination of tho hoops or spriugs with the tape, by means of clasps, constructed tu> de- 
scribed. 

200. Cross-cut Sawino Machine; Jamos llamllton, City of New York. 

Claim— The manner of arranging the shaft, d, and Its gear wheel, f, and lievel gear, r, in connexion with 
the bevel gear, V, and gear, a. on the shaft, 1. so that said shaft, d. can be changed to stand hnrisootally ami 
give motion to the saw, whether the said saw and the p-arin»; therof be in a horizontal iw vertical position, 
thereby adapting one machine to lie moved by hand, in felling tree* or sawiug-up logs. Also, in combination 
with the aforesaid machine for sawing logs, the detachable frame, buck.and variable lever, for holding smslU r 
logs while being sawed for firewood. 

201. Mou Ploughs; A. Hammond, Jacksonville, Illinois. 

Claim— The shoe, provided with a knife and projection, arranged in the mannor set forth. 

[This is an Improvement on the shoe or tooth of the mole or drawing plough, and consists in extending 
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a portion of tho tooth out behind tho stand ml, and forming a furrow or groove in the upper Burthen of it* 
diminishing. as it reaches the extreme end, for the purpose of closing ap the opening left by the standard to 
prevent the ditch from filling up again. It alsoTousist* in forming or affixing, in any suitable way, a pin or 
angul*r-sha|>ed knife to the sole of the shoe, to open a place along tho bottom of the ditch for allowing tho 



• to |mu» up into the same and be drained off from below the ditch.] 

202. N.ir-vTi.M, Wacom Brakes; B. 8 Ilealy, Cohocton, New York. 

Claim — The combination of a forked pole with the hounds, whereby the pole it free to slide in It* forka 
and o|tt-roto the brakes without moving the forka backward in the hounds. Also, in combination with brakes 
pivoted to a fixed bar, I claim the brake blocks, arranged and connected with the brakes, as set forth, whereby 
the friction of the wheels on the blocks draws the brakes toward, and causes them to press with greater force 
against, the wheels. 

203. Cab Skats; William M. Henderson, Baltimore, Maryland. 

Claim— lit, The construction of a railway reclining chair or couch, securely attached to the floor of tho 
car, with the whole chair reversible, so as to face either end of the car. 2d, The mode of varying the height 
of the back of the chair, by making it in two pieces ami suspending the lower portion. 3d, In combination 
with a chair, reversible as aforesaid, the double-acting foot-board, single reversing leg-rest, and means for ex- 
tending it by the action of the arms of the chair. 

204. 1IosiCoipli.no; Robert Heneage. Buffalo, New York, 
i arrangement of tho screw sections and |«cking upon tho cone extension, as set forth. 

II. C. Hunt, Ottumwo, Iowa. 
Claim— Constructing a vise in such a manner that it will self-retain Itself upon a table or bench. 
106. Oottox Seed ham; John W. Huntley. Lane's Creek, North Carolina. 

Claim— The vertical rotating toothed shaft, in connexion with the follower or 
hopper, and arranged as set forth. n 

207. Mill-btoxe taBI Levi 8. Ives. Brooklyn, New York. 

Claim— 1st, Tho placing of a cylinder, n, which contains the spindle collar, blocks, and the adjusting 
wedges, within a cylinder, M, secured within the centre of the bedstoue, the cylinder, D, being allowed a ver- 
tical movement or piny within the cylinder, v. to permit of the vertical adjustment of tho spindle, and con- 
sequently the runner <<r upper millstone, w ith but little friction, and keeping idl tho parts in posit iou so as 
to prevent their derangement. 2d, The arrangement of the plates, J K L, with tho washer and ring, or their 
equivalent. In connexion with the projection on the inner side of the cylinder, D, to prevent the casual turn- 
ing of the blocks with the spindle. 3d. The plate, x, provided with the flanch and the dome-sh <ped cap, r, 
provided with the flanch, In connexion with the cap, t. and plate, the above parts being attached respectively 
to the cylinder, D, spindle collar, and driver, to form an air and a dust chamber. 

208. MotK Plouohs; II. R. Jerome, Monroeville. Ohio. . - . 

Claim— 1st, The arrangement of a beam, carrying a mole plough, with tho front and rear standards of 
the front and rear propelling wheels, and with the adjusting device. 2d, Providing the coulter with a series of 
notches, and arranging tho draft-chain in one 
directly to toe coulter. 3d, The combination e 
with a mould w hich is conical at its front aud rear ends. 

209. Apparatus por Lionmo Oas Burners; Wm. B. Johns, of the United States Army 

Claim— Giving the wrench staff the Jointed sections, so that a match inserted in the 
illuminate the burner key while tho gns is being turned on, and also serve as a torch to Ignite the gas. 
Washixq Machine; Thomas J. Jolly, (Mean. Indiana. 



i the adjusting device. 2d. Providing the coulter with a series of 
e or other of said notches, an.l thus having the draft applied 
of a coulter which is elliptical in form In it* transverse section, 



Claim— The arrangement and combination of tho treadle, sliding table, and rotary rubber, 
In the manner set forth. 

211. Machixert por Maxupactcrixo Artipictal Fcxt; Morris L. Keen. Rogers' Ford, Pennsylvania. 

Claim— 1st, The combination and arrangement of the mills, conveyors, mixing and heating cylinders, 
moulding and conveying apparatus, in the manner described. 2d, Tho combined nso of the moulding appa- 
ratus, and of the tank or reservoir of water, for the purpose of receiving and moulding the heated and plostle 
material in said tank of water, for cooling the machinery and fuel, and for preventing the material from ad- 
hering to the machine. 3d, The combination of the endless apron with the moulding apparatus, operating 
in a tank or reservoir of water, in the munuer described. 

212. Clasps Prm Fastexixo Bvxt* ox Corrox Bales, 4c; lTnznrd Knowles, City of New York. 
Claim— The method of securing straps by mean* of a roller, I 

rise of the sleeve, which receives the strap, its described. 

213. CBOUf ; 8. 8. Lnngdon, Cleveland, Ohio. 

Claim— The described construction aud arrangement of i 
the dash frame and ehsml»ers, arranged as set forth. 

2U. Mole Plocoiis; Joel Lee, Galesburgh, Illinois. 

Claim — The two sword* fitting closely together, the front one attached to tho mould near the forward point, 
the rear sword pivoted neur the rear point or mould. Also, the lever, in combination with the swords for Ope- 
rating or adjusting the front sword and the mould. 

216. Stoves; John Magee, Lawrence, Massachusetts. 

Claim— The arrangement of the pot -grate, the hot Air chamber, the ring grate, tho 
chamber, together and with direct descending and base flues. 
216. Totere; Joseph P. Mnrkham, Pennfleld, Michignn. 




Claim— 1st. The use of the indented valve, in combination with the outlet 
manner that, by moving said valve l-eck and forth underneath the outlet, it will admit' the wind' to, or shut 
it off from, said outlet, equally and gradually, on each side of the central tube. 2d, Tl 
loose noExle independent of the masonry for support, by the nso of tho tube and its . 
with the ribs and corresponding 1 




217. Towel Rack; Rufus Maxwell, Tucker Co., Virginia. 

Claim— The construction of racks for endless towels, with a slot and opening, as described. 

87* 
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218. Binding Apparatus for Harvesters; Charles H. McAlcer, Chaniberaburgb, Pennsylvania. 

Clidm— The apparatus or elevator for raising and compressing the gavel, constructed in the manner do- 
scribed. 

219. Rot art Movement; W. Howard Mitchell, San Francisco, California. 

Claim — Two or more reversed self-detaching pawls or catches, working on opposite sides of the periphery 
of the nitchet wheel, by being attached to arms working in parallel lines and In the same direction, con- 
structed ns specified. Also, the combination of the ratchet wheel with the pawls or catch*-*, and Ranches, and 
the cross-beani, with parallel arms. Also, the combination of the ratchet wheal with the flanehed casing or 
flanches. 

220. Rot art Steam Engine; George J. Montjoy and Joel B. 8awyer, Houston, Texas. 

Claim— The arrangement of the pu-wages In the double olbow piece and the revorslng cock or valve, in 
combination with the p»s<Rgt>* in the stationary hollow abaft audits abutment, tho whole applied in con- 
nexion with the cylinder and it* sliding pistons. / 

221. Sked Planters; Willis 0. Murphy, Scguln, Texas. 

Claim— Tho arrangement of the beam, hopper, wheels, seeding wheel, helve, plough, covers, and con- 
ductor, as described. 

222. Safett-RXIN for Bridles ; Rndolph A. Nnthnrst and John L. Stewart, Nashville, Tennessee. 

Claim — The connexion of the choke-strap with the common or ordinary driving reins, so as to act and 
serve for both purposes or driving and iiafety-rvfn, and tills we claim whether it be temporarily or ] 
neutly affixed to the bridle or halter, whether a hit is used or not. 

223. Skeleton Skirt; Csfsar Newman, City of New York. 

Claim— The combination of the Jointed or hinged boop 
arranged in the manner described. 

Steam Slide Valve; J. J. Parker, Marietta, Ohio. 



Claim— riaclng the valves loosely on the hollow arms of the side pipe, and contracting the supply open- 
ings from the valves, fur the purpose of employing the pressure of tho steam to keep the valves in ca 
with their seats. 

225. Ball Furniture Casters; John C. Podrlck, Washington City, D. C. 

Claim— '-Inserting into a metal cup containing the ball of a caster, a separate anti-friction 1 
which tho ball revolves, thereby lessening the friction of the ball in the metal cup or socket. 

226. Trucks por Railroad Cars, Ac; Thomas E. Rolierts, Allamauce, North Carolina. * 

Claim — The construction and arrangement of the concave chilled plate and convex, chilled plate "with 
each other, in the manner described, and their combination with the self-oiling friction rollers. 

227. Siiears; James H. Rootne, City of New York. 

Claim— Combining one limb of a pair or shears, or other similarly operating hand-cuttlDg Instrument, 
with its handle forming |«rt of a separate lever, and combining tho said limb and handle with the other 
Unib of tho shears by means of nn arm attached to the said lever, and ope rating on the rear portion of the 
first mentioned limb, a link, connecting the nuid limb witli the said lev. r. aud a movable fulcrum conne xion 
between the said lever and the other limb, to cause the power of the said lever to increase aa the shears close. 
828. Carriage and Wagox Jacks; William N. Rowe, Sharpsburgh, Maryland. 

Claim— Tho adjustable sliding catch plate, operating in combination with the grease box and jack, as de- 
scribed. 

220. Percussion Pellet for Fire Arms; Jacob Rupertus, Philadelphia, Pennsylvania. 

Claim— Tho employment for enclosing the detonuting compound of a metal capsule of spherical form. 

230. Stoves; John Scbecper, City of New York. 

Claim — Tho arrangement and combination of the Are chamber, ovens, and flues, as described. 

231. Portable Iron lies* Grist Mills; Henry W. Shipley and Zohur Blair, Mount Vernon, Ohio. 
Claim— The husk and cup, a', composed of lower and upper sections, the same being turned and fitted to- 
gether, and supported upon a frame, for the purpose of making tbo whole portable aud complete in itself. 
Also, cementing the stone to tho Interior or the cup, a, which also forms the upper husk. Also, the cup, M. 
constructed as described, and cementing the stone, thereto, so that both will revolve together. Also, the bridge 
trees, la combination with the hut*k, cup, a', and rrame, arranged as set forth. 

232. Butter Worker ; Heury Soggs, Columbus, Pennsylvania. 

Clahn — The tray, with convex bottom and ends s>-t on an inclined plane of rollers, working in combina- 
tion with the cylinder and ribs, for the purpose of working tho milk ami superfluous matter from the butter, 
at the same time leaving channels in said butter through which the milk, Ac-, may escape. 

233. Slide Valves of Steam Excuses; David Stoddard, San Francisco, California. 

Claim — 1st, Th» employment of the elastic plate, in combination with a cavity and a balance frame, as 
described. 2d, The combination of an adjusting spring and screw, with the clastic plate, as described. 

[A flexible metallic plate is applied, in combination with a balance rrame, lietweeti the back of a slide 
valve and tho back of the steam chest, whereby the valve is relieved of unwvessary pressure, and causal to 
" with very little friction. This is the invention. Tho valve and the balance frame are constructed of a 
n form, and a sprir 



certain form, and a spring and set-screw are so applied, in combination with 
frame, aa to compensate for the wear of the frame, the valve, and seat.] 

234. Steam Oxnerator; William Mount Storm, City of New York. 

Claim— 1st, The plan or method of conveying water from a closed tank or reservoir to the heating sur- 
faces of n steam generator by capillary attraction. 2d. So constructing aud locating the said supply tank that 
the influence of tho heat upon the water contained therein for feed, while elevating its temperature. *hall in 
no case bring it up to the st-am generating or boiling point undor the given pressure. 
236. WnoRtNo Scales; Francis M. Strong and Thomas Ross, Brandon, Vermont 

Claim— The arrangement of the bars of the larger platform, to wit: one lever crossing the other at about 
right angles, to that the knife-edged bcariugs of the foot-pieces of one lever will be at right angles to those of 
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the other, and the lateral movement of tho foot-pbce* on the bearing prevented. Further, attaching the 
mu* of the levers either scimrately <>r when connected direct to the MOID, and having the bar of the scoop 
or smaller platform rent on knifo-odged bearings on the beum. 
236. Blank rot Soox-peoging Machines; B. F- Sturtev.ii,'. Boston, Massachusetts. 

Claim — A blank or strip of nl»<o |m gs cut iiround tho leg. on described. 
337. Machinb fob Nicking and Trimmix ; Heads or Screws ; X. G. Thorn, Cincinnati, Ohio. 

Claim — 1st, A revolving or rotating head, which revolves around a series of spindles or blank holders 
with an intermittent or interrupted motion, carrying upon it the necessary apiiaratti* and tool* feir shatiug, 
nicking, and trimming, or otherwise finishing the heads of screw Maiik*. 'id. In combination with the spin- 
dle* or blank holders, the annular cam. having internal and external inclined surfaces, for the purpose of 
raining the spindle iu the nicking pnnxw, mid operating the crippers by acting upon the one rod. 3d, In 
combination with the spindles or hiank holders, the rod.d, and spring, or it* equivalent, when such a spring, 
or equivalent, it made to act upon the rod at required intervals, to discharge the blank, by being attached to 
Rome rotating or reciprocating portion of the machine. 4th, The lever, the spring, and c tfch, nr other me- 
chanical equivalent, which act* upon the machine, fur the purpose of arresting one part while It releases 
•outlier. ,".tli. The arrangeuieut of the spindKs and driving ahull in such a manner that, while the mil** 
Containing the blank* t'> be shaved and trimmed are'acbsl upon by the driving Ixjlt, the spindle containing 
the blank to l»e uick- d is not acted u|ion. and the necessary tension is given the belt at all times in the revo- 
lution of the head without the mm- of a binder. Oth. In combination with the worm wheel, or its equivalent, 
for giving motion to the cams, I claim the cam, t, ami tool cam, x, when acted upon in such manner that tho 
Mid cams remain stationary while the head revolves, «»r utatrly so, and the cams revolve while the head is sta- 
tionary. 7th, Finishing the heads of screw blank* by an apparatus, by which the ncc«*aary tools for finishing 
the houd are revolved round the spindles or blauk holders, whether such blank I 



238. Latino Submarine Telegraph Cables ; Andrew Turncy, Jr., Fairfield, Connecticut. 

Claim — The construction and u«> of an apparatus consisting of two hollow cylinders with longitudinal 
Joints or hinges, and two discs or tlauch**. set obliquely to the cylinders, und a guide or regulating disc, to l>o 
attache*! to a telegraph cuMe, while the entile is lH-iiig submerged, to check the rapidity of the sinking, and 
to afford a constant strain on it in the direction of the vessel which is payiug out the cable, to avoid kinks 
or festoons. 

239. Washino Machines; John Wagoner and Abraui Scverson. fluilderlund Centre, Now York. 

iting the revolviug platform. K, and the pulley and g -a ring, or their equivalents, on the 
I platform, M. and so arranging the whole that, when x is turn-d up. the driving belt. o'. Is slackened, 
ana the whole lies within or by the „ide of the main frame— and when M is turned down, tho gravity of the 
tab, or equivalent vessel, tightens o, and causes the several parts to o|ierato without any labor in adjusting. 

2*0. Cabdi.no Engines; Samuel Wctbered, Baltimore, Maryland. 

Claim — 1st, A cord-clothed main cylinder for carding engines, which performs a lateral vibrating move- 
ment simultaneously with its revolution. 2d, A curd-clothed " fancy" or up|»er cylinder, which is capable of 
performing a lateral vibration as it revolve*, iu combination with a laterally vibrating card-clothed main 
cylinder. 

ML Hat Measures; Julius Wehle, City of New York. 

Claim — 1st, Tho divided handle, in combination with the elastic oval strip, for tho purpose of contract- 
ing the snid oral strip, 'id. The scale, secured to on • of the I trull**, and passing through an incision of the 
other handle, in combination with the screw. 

242. Horse Power Machine; Y. B. Williams, Frecport, Illinois. 

Claim— The arrangement and combination* of the circular standard, toothed rim, riug, c, pinions, D, wheels, 
r. pinion, e, toothed ring, o, and pinion, h. 

Machine tor Bundling Kindlino Wood; Wm. S. Williams, City of New York. 

Claim— 1st, The feeding clamp* and slides, arranged and actuat-d in the manner set forth. 2d. The 



combination of tho separating and dividing knife, with tho concave wo*sl carrier to convey the wood to tho 
s. 3d. The sliding 
'he curv 

Dth. The arnica! gatherers, to cnnc. ntrato and compress tho bundle of 



handling apparatus. 3d, The sliding sltpiiort, arranged to sustain the kindling wood as fed into tho machine, 
and keep it in place. 4th, The curved gatherers, fitted and acting to deliver the bundle of wood ami gather 
the next lo*«w wood into a bundle. &tt 



wood. 6th, The stationary plate and segments, in combination with the conical gatherer to sustain the wood 
icted upon, 7th. The plunger or pnM»Mock. acting to bring tho ends of the T 



I level. 8th. 

The vertical moving frame forming the reception for the wire, and the guide for the apparatus that wraps said 
wire arouud the bundle of wood. Oth, In combination with the frame, I claim the chain to wrap the wire 
around the bundle of wood, and the clamp to hold the wire near the middle part thereof, loth. The circular 
twisting jaws moving In dovetails, nud acting, when revolved by competent mean*, to twist the ends of the 
wires together. 11th. The arrangement of the sliding and revolving shaft, In combination with the twisting 
jaws. 12th, The spring guides, to keep the wire straight while lataned into the machine, iu combination with 
the traveling jaw or clamp and with the shear. 

244. Patterns tor Moulding; John Alexander, Assignor to self and Jam Of Ritchie, Brooklyn, New York. 

Claim— The employment or use of a *• former." with a pattern constructed of n plastic substance, and 
formed on or over the " former,'" to produce moulds in sand for the casting of hollow ware and other castings 
of the exact thickness required. 

243. Hanoi™ thr Bodies of Wheel Ye!T!clrs ; Charles Brad field. Assignor to C.Stewart BracLfleld, Phila- 
delphia, Pennsylvania. 

Claim— 1st, Attaching the wheels to the body, by means of the arm* soenred to the traverse bar* of the 
•hafts or arbors, which an- fitted on the flancht* and bearing* of the plates of the body, and having springs 
iJsced between their naticht* and traverse bars. 2*1. Attaching the thills to the body by means of the bars, 
■tted in the eyes, and secured thereon at tho desired height by set-screws. 

24(3. Apparatus pob Suppltino Furnaces with Hot Aib; Calvin Fletcher, Assignor to Addison C. Fletcher, 
Ciuciunati, Ohio. 

Claim — The arrangement of the fan and the steam chambers. A, communicating with the chambers, b c. 
together with tho Inlet steam pipe*, e, the cold air passages, hot air plpjft, a 1 I, and tho pipos, r, for lb dis- 
charge of tho water of condensation. 
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24". Restorixq Waste Vulcanized Rubbeb; Hirutu L.IIall, Assignor to the Beverly Rubber Company, Bev- 
erly, Massachusetts. 

Claim— The restoring of waste vulcanized rubber or gutta percha by the use of superheated steam, io 
the Dion tier described. 

248. Cottoh PutUS; Miles B. lUnd, Assignor to self and Sheldon B. Hand, Uandsboro', Massachusetts. 

Claim— The combination of the toggle* Hiid screws, when the Utter are connected to the driving or power 
shaft, or to a shaft connected therewith, by in aua of uuiveisnl Joint*. 

249. Chusk; John J. Lehaye, Heeding, Assignor to self and John Tucker, Philadelphia, Pennsylvania. 

Claim — The Teasel, cylinder, and recipr eating plunger, adapted to and arrange in respect to each other. 
in* set forth, in continuation with the device* d> soiUid, or their equivalent*, for enlarging or contracting at 
pleasure the communication betwe- n the said cylinder and vinael. 

250. Machine roa MAEl.ia Hooped Ssjetb; Cieaar Neumann, City of New York, Assignor to Abraham Prince, 

Boston, Massachusetts. 

Claim— The combination of a series of twisting apparatus with guide rods, for the purpose of forming a 
hoop skirt. Also, in combination With the IWiiUmg ap|«ar.itus, the elevating screw and its app- mUges, and 
the mode of operating the same. Also, collapsing the guides to form different sized skirts, and to deliver the 
iwiuie. t 

261. " Firrn Wheel" roa Fieb Knoines aj»d othee Vehicles ; Robert Poolo, Assignor to self and Q. H. Hunt, 
Baltimore, Maryland. 

Claim— Hanging the pivoted fifth wheel of a steam fire engine, or other heavy carriage, to a bolster when 
the latter plays within or over the axle of a vehicle, and is suspended to springs which have their bearings or 
Heats uu Haul uxle, 

252. Meat Sam; £. L. Pratt, Asslguor to self and R. B. Fitts, Philadelphia, Pennsylvania. 

Claim— A combined arrangement of n cover, perforated with small holes at the upper part, and a stand, 
also perforated with small holes, as specified. 

253. Iion Fences; John B. Wfckerabani and Henry Jenkins, Brooklyn, New York, Assignor to the New York 

Wire Railing Company. 

Claim — Constructing railways, fences, and other articles, by metallic bars intersecting each other, and 
united by a oast iron ornament or connexion, when one or more bars running parallel, or in one direction, pass 
through between two or more liars running iu another direction. 

254. Mode of LicmTiffO Gas bt BLtcnucrrT ; Archilau* Wilson, City of New York, Assignor to D. A. Heal<L 

A. L. Wilmarth, C. T. Martiu, and U. A. lluilbut. 
Claim— Combining, with a gas or other burner, metallic points approaching but not coming in contact 
with each other— hut thin I only claim in combination with the inductive apparatus, for the purpose of effect- 
ing ignition by means of the electric discharge or spark. Al*>, combining with a galvanic buttery, an in- 
ductive upiMinitus or coll, metallic points, and an electro-magnet, for the purpose* specified. 

ACOUST 23. 

255. Machine n y ron Kobmno Hat Bodies; Peter Anieaon, Newark, New Jersey. 

Claim— The arrangement and combination of the adjustable plates, perforated apron, case, feed rollers and 
pickers. , - . 

[The invention consists in disposing, by means of a suction blast and adjustable register, the fur on an 
endless perforated apron or other carrier, in such a manner that the fur will lie presented to the picker and 
through the latter .presented to the cone in a volume varying in density, and corresponding to the varying 
thickness of the bat body to be formed. It also cvutdat* in arranging the former or perforated cone relatively 
with a pickur and discharging rollers, so that the former or cone will receive the fur in proper quantities) 
without the aid of deflectors, guides, or any extraneous devtco whatever.] 

250. 8B1PPER-0.EAE roa Pullets; Albert Bettelcy, Boston, Massachusetts. 

Claim— The combination of a brake lever, a friction roller, and an independent brake, applied and ope- 
rating together, and with a shipping apparatus. 

257. Bed-bottom; R. F. Billings, Portland, Maine. 

Claim — The HiTangrmotit and combination of the side rails and boxes, provided with the springs, and 
hinged lids, and slats, attached to the: lids by the straps. 

268. Bed-bottom ; A. Bingham, Talladega, Florida. 

Claim— The arrangement and combination of the longitudinal slots, rocking foot rail, rising and falling 
hand rail, and segment guides. 

250. Ftngeb Risos; Sena Bognrt, City of New York. 

Claim— An extension or divided finger ring having Its ends provided with a catch or fostening. 

260. tlBlMDiao Mills; Charles W, Brown, Boston, Miuunchusetts. 

Claim — 1st, Regulating the adjustable stone, of a grinding mill that the stone may have a vertical n<\J ail- 
ment, so as to grind finer or osirser at the same time, no that the pressure of the runner, with respect to the 
stationary stone, will he automatically equalised, and be raised and lowered to free itself of any foreign sub- 
stance getting between the two stone*, by means of levers and vertical rod, toggles, sliding colls r. and weighted 
arms, acting upon the movable lien ring plate, or the equivalents thereof. 2r|, The method set forth for regu- 
lating the flow of the grain from the hopper, by ailJuHtliig the same vertically. 3d, The. dead-eye, arranged 
within the eye of the upper stone and capable of being Taim d or depressed with the spindle. 

261. Ccr-orr Geae roa Stea* Bmhnes; C. P. Buckingham, Mount Vernon, Ohio. 

Claim— The employment of the tripper, arranged so as to be adjusted and to trip both valves, In combi- 
nation with drops, arms, and lifters. 

262. Imestard; William Burnet, City of New York. 

Claim— The construction of an adjustable npparatns, connected with the cover and flexible bottom of an 
inkstand, so that at whatever bright (above, the lower orifice of the funnel) the link on the main reservoir 
may be, there shall always be a sufficiency, and never an overflow, in the funnel, on opening the iukatand 
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2d, Tho 




283. QnmM Mills; J. Carl. Grenada, Mississippi. 

Claim— l*t, Tho arrangement and combination of the pivoted lever, shaft, i 
employment of n hinged top-bar, In combination witli tin- shaft, and stones, c 0. 

2C4. Washixo Machine; II. M. Cootnlia and L. W. Nelson, Portland, Oregon. 

Claim — The construction of the clothes' cylinder surrounded with air tiih»«. having 
ing air Into the water, In combination with the drying and washing cylinder and Are < * 
265. Mole Ploughs; C. W. and J. EL Crandall, and Hoia N. Hawking Cameron. Illinois. 

Claim— The combination of tho opening or ditching piece ' 
1 follower or former, operating in the manner aet forth. 

206. it at-tr a r ; E. II. Crane, Burr Oak, Michigan. 

Claim — The arrangement of the platform, spring. .-. atrap, spring, I, and chuck, with i 
projections, spring, h, and Isoc, provided with hanging door. 

267. Manufacture or Ribbed Elastic Cloth ; II. II. Day, City of New York. \ 

Claim— The method of manufacturing ribbed elastic cloth, that is to any, elastic cloth containing strands 
of robtter, by forming the strand* of lubber upon the covering cloth, with which they are to be permanently 
attached. In contradistinction to firming the strands separately, and afterwards attaching the cov< ' 
rial to them. Alms the method of spreading tho gum upon the covering cloth. and dividing it i 
at one process, so that the two o|s<rations are • ff cted simultaneously at diffcu-nt puts of thoi 

268. Machines for Wlxdi.no Thread; Lucius Dim i k, Hebron. Connecticut. 
Claim — The arrangement and combination with the guide of two sejiarate and distinct series of | 

having their channels cut on opposite angles. 

269. CoMPOSiTios roa Cement Rooflxo; Joseph Ditto and Henry Van Bergen. City of New ' 
Claim — The composition prepared and composed of tho materials dcscriU-d. in tho | 

270. Nail Machines; Daniel Dodge, Keescvillc, New York. 

Claim — A griper, having a reciprocating movement towards and from forging or |*>inting machinery, and 
opening automaMcully at the outer extremity of its stroke, «-» ,ii to all. w the intuslurtion of f. eding forward, 
or removal of tho roil, whilo it is in this position, but holding the rod fa«t at . v. ry other stage >f iu operation, 
and whilo In any other position. And in combination with a so operating griper, 1 claim the employment of 
a gang? and a cutter or curti m, operutitig in the descrilied order of sui\vs*i. n with respect to each other and 
the griper. 

271. Writino Fluids; S. W. Kells. Mansfield, Ohio. 

Claim— The maimer of combining the above material*, so as to prevent the oxidation of the indigo, and 
the other coloring ingredients, as specified. 

272. Ksittiw Machines; B. 8. Ella, Troy, New York, Assignor to C. 0. Keeney. Manchester, Connecticut. 

Claim— The combination and arrangement of the lever, e, arm, pin, and slot, with lever, 1, detent, and 
springs. 

273. Rustic Bulb Sttunoes; J. J. Essex, Newport, Khode Island. 

Claim— So combining and arranging the bulb, air chamber, and delivery valve with each other, and with 
the flexible auction and delivery tuUn, that the air chatiilsr shall U- above tbe .1 livery valve, and shall re- 
main whilo in use, upright, or neatly *s and under the control of tho liand which grasps and operates tho 
bulb. 

274. Belt Fastexino; Alliert Fickett, Rochester, New York. 

Claim— The combination of the links with the rivets, said links u-ing i. verted in the enda of tbc belt, 
in tho manner set forth. 

276. East Chair; Kl bridge Poster, II irtfonl, Connecticut. 

Claim— Tlie application and insertion of the quadrant slide Into tho centre of each r.f the arms or scroll 
of the aide rail, so as to be un.«<rn when the U»rk is up. in the in inner >U -cribod. Also, the application of the 
Spring, adjustable and extension Uiek centre leg, in the manner described. 

276. Method of Feeding the Saw to the Stuff in Sawino Machines; James F. Gamble, Concord, IVnua. 
Claim— Moving the.. saw forward when cutting, whilst the lumber is held stationary. 

277. Hub-reamer; Stacy A. Garrison, Union. New York. 

Claim— The arrangement and combination of the cutters and the arbor, as described. 

278. Machine for Making Paper B\o«: William Goodale. Clinton, IfaaaachtMwtta, 

Claim— 1st. The pasting ap|«aratus. consisting of the roller titled to work in an openfng In the bottom of 
a pasto-box. the spring, or it- equivalent. „nd the a.hustable stopp. r. combined to o|s-rate as described. 2d, 
The combination of the continuously revolving m.-a-m ing roller-, and the int<-i mitlentlv revolving feed roll- 
era. 3d. The drop, N. ojM-rntiug in combination with the cutter an I the f.-wl roll. r -. as specifleil. 4fh, Fold- 
ing the paper around a plate or flat pi.-ce of any material narrower than the Isig it-elf. ,. r or the same width 
a«. but shorter than, the bag itsHf. 5th, The folders: applied and operating in combination with the I 



i at the sides of I he folding table, nth. The combination with tbe folding table and with a 
• than the Ug. to fold th ■ hag upon, of one or more movable inclined plains and creasing blade*, ope- 
i dewrrtbed. 7th. The drop, I. applied and operating aa described 8th. The bar, applied to the vibrat- 
ing roller frame, and operating in combination with the knock-off. 

270. Pohocs-napped lit doer Fabrics; Charles Goodyear, New Haven. Connecticut. 

Claim— A hew porous manufacture or f ibric. composed of a woven or other cloth, or < 
and India rubber or allied gum. rendered pervious to air and Impervious to water, and witl 
clippings, or shearings, of woolen or other fibres, or equivalents therefor. 

280. Oooejno Stoves; Rensselaer l». i Irani' r. Philadelphia, Pennsylvania. 

Claln>— Placing acmas the upper flue of a cooking stove a hollow Nix-formed partition, communicating 
with the external air, the «nld partition having two openings, arrangi-d in respect to the boiler holes in tho 
top plate, as set forth, and the said opening* having their Inner surfaces perforated. 

Harvesters; John S. and Resin Hawkins, Greenfield, Indiana. 

meid of the main frame and team shaft. In combination with tho adjustable frame 
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282. Screw Presses; Thomas R. Hopkins, Assignor to self and R. E. RoWmvm, Petersburg, Virginia. 
Claim— The nn, in combination with a powe r-screw of a pn ■«*. or other machine, of two revolving nuts, 

which are fitted to gear into the thread of said screw, and so arranged and operated upon, in order to give 
motion to the screw, that the upper one remain* stationary while the lower oue revolves, and vice-versa. 

[This Invention consists in (riving the follower of a pre** a progressive upward or downward motion, by 
means of two sets of cam*, with friction rollers between them. The cams are arranged on discs, which bavo 
spur-teeth on their circumferences; the upper disc lias one men 1 tooth than the Iowv-r one. Into these teeth 
a long pinion gears, **'d pinion being moved slowly by a long lover, and as it turn*, the upjsJr dine gradually 
gains on the lower one, and, consequently, with the aid of tlx* friction rollers, rises and forces up the follower 
with u powerful pressure, the gradual elevation being retained at all time* by reason of the cams of the lower 
disc which has no vertical movement, acting antagonistic to the cam* of the upper di*c which both revolves 
and moves vertically up and down.] 

283. Cooking Apparatus; Robert YV. ITill, Naugafuck, Connecticut. 

Claim— Tho portable cooking or heating apparatus composed of the hot air chamber and fire-pit, when 
provided with porta furnished with registers, with the partition and draft apertures. 

284. Marini Propeller; Hermann Ilirsch, Berlin. Prussia. 

CliUm — The peculiar form and construction of a propeller, whereby the centrifugal force obtained la tuado 
to co-oj*-*rate with and' Increase the effect of the same. 

285. Construction or Sum; llormann Uirsch. Berlin, Prussia. 

(Halm — The form and construction of the hull of ships or vowels, whereby the possibility of breakage of 
keel Is removed, and a normal form, giving a maximum of steadiness, without retardation of velocity, is im- 
parted to the bottom. 

286. Feed two Paper to Printing Presses; Richard M. Hoe, City of New York. 

Claim — The combination of the feeding mechanism, cutting apparatus, and the printing machine, or their 
equivalents, in the said combination for f -eding the paper from a mil to a printing machine, and cutting or 
partially cutting it into sheets, as it jswes si ng to 1n< printed. Also, making the chtter so a* to leave tho 
several- sheets united In certain place*, in combination with the conducting tap**, or the equivalent* thereof, 
so that the conducting tapes mny pass around tin- cutter-cylinder. Also, iu combination with thecutter- 
cylinder and the grooved cylinders, or the equivalents thereof, the employment of the two pressure rollers, or 
their equivalents, for keeping the sheet distended. 

287. Machines for Wrtoatxo Qraix; Charles If. Hnnter, Shelbyvllla, Indiana. 

Claim— The combination of the scale Warn or lever with tho Iwig-holder secured to one end, and the stand- 
anl with rack and pinion for elevating <<r depressing the scale beam. 

288. Harvesters ; Obed Husscy, Bart i more, Mary bind. 

Claim— 1st, The combination of the main ground wheel sent and platform, when hinged to the main 
frame. 2d, The raising and the lowering of the entire frame, flng«r bar, and outside divider upon the two 
ground supports, in a horizontal position, by means of a lever and Its connexions therewith, operated by the 
driver from his seat. 

2S9. Mechanism for Protecting the Upper Part op a Boot or Shoe while Afplttno toe Sole; Jacob Jen- 
kins, Lynn, Massachusetts. 
Claim— Tho arrangement of a shoe-Jack Cor mechanism for supporting the toe and heel parts of a hoot or 
■hoe), a gnard or protector, the same being made to, encomiums the upper jwrt of a boot or shoe, or so much 
of It as extends alwve the bottom surface of the last, and a clamping contrivance for adjusting the protector 
to the conntonr of the *hoe. Also, the application and arrangement of an adjustable guard to the protector, 
whereby the fitting of tbo outer sole to the insole and upper Is not only greatly facilitated, but is rendered 
Certain of being fixed in its trao and proper p osition. 

290. So ALES ; Walter W. Kelley, Reed town, Ohio. 

Claim — Tho adjustable rack and platform, arranged in combination with the centre-piece upon which the 
rack and platform are placed, so that either one can bo used at pleasure. 
201. Pegging Machine; W. R. Laudfear, Hartford, Connecticut. 

Claim — 1st, The employment, in combination with the lw. of tho vertically and laterally moving box, 
having a plate, awl, punch, and inclined face, arranged so that on the descent of the plate the nrwl will enter 
the sole, and the Inclined face will, while the awl remains in the leather, shove the bar along laterally, thus 
Insuring certainty and regularity of feed; and on the elevation of the plate, the box will !*• moved laterally 
t by the spring, the awl will lie carried over the i>oint where a new hole is to be made, and the punch brought 
over the previously made |ieg-bole lu readiness to drive home the j>eg on the next descent of the plate. 2d, 
Tho combination with tbo vertically and horizontally moving l>ox of the spring, for giving a lateral move- 
ment to said box, and the adjnstingV-rew for regulating the space* between the peg-holes. 3d, The arrange- 
ment and combination with the bar of the adjustable elastic plate, against which the peg block Is pressed, 
•aid plate being adjusted by means of the screw to suit any sUe of pegs, 
292. Slkkpino Berths for Railroad Cars; D. L. Long. Dayton, Ohio. 

Claim— Tho arrangement and combination of the jointed supporters and hinged jeat and back, with the 
folding berth, screen, and n*t, arranged so as to form two sleeping berths, as described. 

203. Allots; Eugene Martin, Watcrbury. Connecticut. 

Claim— The process or mode of procedure, a* applied to the ingredients, such as deacribod. 

204. Pcmps; John M. May, Jnneaville, Wisconsin. 

Claim— The cylinder, in combination with part, a, arranged and operated with piston and pipe, as de- 
scribed. Also, the screw, n, when used for the purpose* of fastening and unfastening the stationary part of 
the pump in the well or reservoir to any suitable substance, as described. Also, set-screw, », in combination 
with the notch or projection, or their equivalent*, to form a catch or wrench, for turning the screw, n. and 
pump nearly in the path of a horizontal c.rcR in fastening and unfastening the stationary part of the pump 
In the well or reservoir, the set-screw also serving to gauge the descent of the piston and to protect the valves 
from Injury. Also, the devices consisting of the springs, segment, and lever, connected together, ae described. 

295. Praps; John M. May, Janesvillo, Wisconsin. 

Claim— Tbo device for connecting together the cylinders, and regulating the stroke of the pump, in corn- 
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bi nation with the point or spike, or its equivalent, when used in open wells, and said device in comhinatlon 
rod, when used in drilled wells. Also, the collar and springs, when used in combination with the pomp or 
with the eduction pipe, and arranged as shown. 

296. Aroand Gas Burners; Hippolyte Monier, Paris, France. 

Claim — The construction of the Argand burner, with its grate and external tube of clay, pore 
other incorrodible, refractory, non-conducting material, and witli the inner tube and stem of metal. 

Richard Montgomery, City of New York. 



—lit, The combination of the corrugated arch, a b, with the corrugated arch, M 5, arranged in 
relation to each other, lid, The combination of the peculiarly formed block-., c, and bed-plate*, r, with the 
ends of the arch.*, a b and m k. 3d, The combination of the blocks, n, and bottom plates, o, 



cross^rails and arches, a b and u jr. " ' " * *°* ***** pUt ?' °' With 

Ladies' Bustles ; Benjamin F. Moore, City of New York. 

Claim— An inflated bustle for ladies' dresses, formed with the projecting points or scollops, In the 



r Measuring Grain; Daniel Murray, Fairfield, Connecticut 
Claim — The arrangement of the arms, in combination with tbe sides, constructed as described, 

300. Stamping Machines fob Crushi.no Ores, Ac.; \V"m. Murray, Baltimore, Maryland. 

Claim— 1st, The combination of two or more stampers arranged on the same radial line with two or more 
aemii irrular, inclined, revolving, lifting, and dropping cams, which move together, and with a central driv- 
ing shaft. 2d, Providing the semicircular lifting and dropping rums with a vertical Joint about midwav i««- 
tween their terminating end*, and with an oblong vertical slot at their rear or highest i-mls, and attaching 
said ends, by means of a set-screw, or its equivalent, to the frame of the cams, so that the inclination of said 
earns may be adjusted to lift the stampers to a greater or less height, according to the force required to per- 
form the operation of stamping. ♦ 

301. Reciprocating Saw ; Kichard II. Osgood, Columbus, Ohio. 

Chum— Providing the upper edges of saw tooth with notches, as described, for the purpose of assUtinz 
to clear tbe kerf of sawdust * 

802. Hoisting Apparatus; John L. Pott, Pottsville, Pennsylvania. 

Claim— The inclined drum, revolving in a plane parallel, or nearly parallel, to the lines of hoisting rone 

303. Ta mso Water Mains ; John B. Quigley, Trenton, New 1 Jersey. 

Claim— The employment of the pi voted standards, j.iws, mb uatal.le boom, adjustable swivel chain verti 
cal sliding piece, and ferule, as described. ' ' 

304. InkjjTand; Thomas Kobjoho, City of New York. 

Claim— The arrangement and combination of the ring, », cover, arm, slatted projection, and dlanhracm 
so that by pressing down ring d, the cover will open and the ink rise; and by releasing tbe rina the ink will' 
xuil and the cover will close, ' ° ■* 

305. Method of Shapino Bonnets ; Charles W. Russell, Philadelphia, Pennsylvania. 

Claim-The method of shaping bonnets, Ac, by means of a core, or its equivalent which is wound over 
tbe several parts of tbe bonnet and which is retained in position by hooks, or their equivalents. 

306. Machine for Pressing Bonnets; Charles W. Russell, Philadelphia, Pennsylvania. 

Claim-The arrang-ment of the adjustable roller, or its equivalent In such relation to the chain or rope, 
which connects the treadle with the press lever, that the direction in which the pressing iron acts can becoS 



trolled. 

807. Rot art EJinnro; Augustln P. 8amuel, City of New York. 

Claim— The method of governing and working the pistons by connecting their piston rods through the 
roller holders and roller*, directly with tbe eccentrated cam. Also, tho combination and arrangement of Die 
valves with and within the movable pistons, whereby audi valves are opened bv the first motion of the i.iston 
rods, and before any motlou is given the pistons, so that a passage is given to the steam within such pistons 
and the Bteam admitted ou both side* thereof, for tho purpose of producing an equilibrium of pn-ssure on 
each side of such pinion , before they are put in motlou. Also, the constructiiHi and arrangement of the nick- 
ing rings acting against each other by inclined surfaces; the outer ring being conical or tapering on both 
sides, and the inner ring, being tapering on one side only towards the ring, and the inner rinir acting mnumt 
s^nstTue'ptoton" °* "l"" 1 " 6 ' wr iU ^**""| expanding it outward against the cylinder, and inward 

308. Mobtui.no Machine; Ilcv-cklah B. Smith, Lowell, 

Claim— The relative arrangement of the I 
combined with power mortising machines. 

309. Stoves; George 8. 0. Spence, Boston, 1 

. , C ^ m 7, The .?'* ° f *?? W !? ,C,U , lnTcrt f d fT c^Hiied wlth th « chnin > OT univalent In the manner 
set forth. Also, the combination of tho air deflector with the fire-place d.ior register, and m ns to oi* rate 
therewith, and deflect the entering currents of air upon or toward the ignited surface of the fuel. 
810. Sewing Machines* Orange N. Stoddard, Oxford, Ohio. 

Claim-The yielding metallic loop^heck, operating in combination wUh a grooved hook, or its described 
equivalent in the manner set forth. ' 

311. Aximai. Trap; Zuriel Swope, Lancaster, Pennsylvania. 

Claim— 1st The sinking bottom, constructed for closing the trap, when acting fn combination with the 
spring and bait lever. 2d, The counterbalance chamber, constructed as described, and oneratinz for the nnr 
pose of re-setting the trap. 

312. Gab Retorts; II. K. Symmcs, Newton, Massachusetts. 

Claim— The arrangement of the removable flues and valves, In combination with retorts or double length 
[This invention consists in arranging tho lid of a rutort with a horizontal tube or flue in such a manner 




Digitized by Google 



324 American Patents. 

that the flue can easily be removed and cleaned independent from the retort, and it farther consist* in arrang- 
ing it with a socket to fit to a tlnnch which is cut, or otherwise rigidly attached to the lower cud of the stand 
pipe, so that the lid can l>e attached »<> the body ufa retort, dispensing with the mouth-piece altogether; and 
tltut the gas emanating from the material in the front part of the retort lias to ihuh hack over the hotter por- 
tion of the coke in order to reach the o|>eriing in the fli|» through wldcti it passes to the stand pipe, and the 
stand pij«e i« secured to the body of the retort, so that iU lower end in open when the door is taken off. If this 
arrangement l« applied to retorts of doiiUo length, the opening* of the tinea are closed by TalTes which are 
operated from the outside, mid the two ends of the retorts arc closed at different times, so that one end (s hot 
■while the other is charged, and ley closing tho flue on this end, the gas arising from theJresh charge Can be 
forced to pass through the whole length of the retort to the flue un the oi<|>osite end.] 

313. Ticket-holder roR Railroad*, Ac; Charles Taylor, Little Falls, Now York. 

Claim— The eye, < spring clasp, and spring hook, in combination with the link, or ita equivalent. 

314. Preparation op Casm-ewices ; Stephen R. Wet-den, Prdvldcuce, Rhode Island. 

Claim— A (Halted or braided oandlewlck. saturated with a solution of acetate of lead, or other substance, 
to aid combustion, and coattd with a silicate, as and for the purpose sot forth. 

316. Railhoad Cuairs ; J. W. Wetniore, Erie, Pennsylvania. 

Claim— The T lip or jaw, notching the web of the rail, and through these notches, having the bottom of 
the jaw puss down, and riveted or keyed undor tho buse. 

310. Water-wheels ; Ira Wlsel. Newbury, Minuessota. 

Claim— Tlie peculiar form of tJie buckets, in combination with tho rest of the wheel. 

317. Knitting Machines; F. L. Duel, Assignor to C. 0. Keeney, Manchester, Connecticut. 

Claim — Attaching the mechanical device, al»ore set forth, to a knitting machine, namely, by the thread 
guide, lever, c e, and arin. Also, the arrangement of the lever, k, connexions, frame, and arm, as described. 

318. Sewing Machines; Jonas Iliukley, Assignor to self and Frederick A.%V'ildman, Chvrksfield, Ohio. 
JJlalm— 1st, The combination of the i.s.jH-r and recei viug spring hook, arranged In the manner set forth. 

i of the deflecting hook, the looper, and the receiving hook, ad, Tho lifting finger, or its 



equivalent, operating as set forth. 4lh, Tlie combination of the lilting linger with the looper and rec iving 
hook, as described. 5th, The combination of the lifting linger, rhe deflecting hook, tho looper. and the re- 
ceiving hook, as described. Oth. The combination of the ana, link, and lifting bar, with the vibrating bar 



and feeding hand, for the pur]***' described. 
gl9. Cam Presses; Thomas It. Hopkins, Assignor to self and R. E. Robinson, reteraburgh, Virginia. 

Clnim — Operating a press follower, or other jiart of a machine which Is required to give a gradual pres- 
sure, by means of the combined agency of two differentially toothed discs, which revolve at unequal spoida, 
two sets of reverse ueting crtms and intermediate friction rollers, or their equivalents. 

320. Machinery poh Marino Clat Pipe ; Wm. Linton, Assignor to self and John Jones, Baltimore, Hd. 

Claim— The two-sized permanent core or mandrel, in combination with the fixed die and adjustable jaws, 
arranged in the manner described. 

321. Quartz Mills; B. T. Steon, San Francisco, Assignor to self and B. 8. Nichols, Sacramento, California. 
Claim— Tho employment of stampers, ojx-ratcd by meuns <>f steam cylinders, which oommunicate by the 

cross-passag>s tho change of steam being effected by valve pistons operating on a working beam, and operated 
by the pistons. 

322. Manufacture op Iron; Bernard Louth, Assignor to Jones A Louth, Pittsburgh, Pennsylvania. 

Claim— Rolling ir«<n or steel In a cold stato for hardening and addlug strength to It, without Injury to its 
fibre, and at the same time roduclug It in sue. 
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323. Lozenge Machines ; Edmund Belling, City of New York. 

Claim— The combination of a revolving or reciprocating knife with the lower part of i 
rated simultaneously with tlie same, in the manner described. 

324. Horizontal Water-wheel; Abraham Andrews and Harrison Kalbach, Bcrnvtlle, Ponm 
Claim— The curved concavo buckets, having curved or eccentrically formed tops and Ixrttoins, in ( 

nation with a spiral water-way or chamber underneath, and arranged within a box, as described. 
Artificial Lni; Douglas Bly, Rochester, New York. 

Claim— 1st, The combination of the segment of rubber, or its equivalent, with tho foot and leg. In the 
iner descrilied. 2d, Connecting the foot to the leg, by means of tho cord, or its equivalent, thereby dis- 
pensing with all joints, bolts, hinges, and metal straps, and the friction and noise to which they give rise. 

U2ti. Elastic Hose Tubino ; J. C. Boyd, Boston, Massachusetts. 

Claim — The hose made of flexible tubes, the same consisting of a woven fabric of cotton, bemp, or other 
fibrous materials, lined with or fastened to a layer or sheet of ludia rubber or gutta percua, or any other wa- 
ter-proof composition, and tho whole secured by rivets. 

327. Iron Tier for Cotton Balis; William Boyd, New Orleans, Louisiana. 

Claim — In combination with the splits, the use of a key, having wings at each end, to form the lock to 
the tie, arranged as set forth. , 

328. Taxriko ; Jehu Brainerd and W. n. Burridge, Cleveland. Ohio, 



Improvement in tanning set forth, consisting In the immersion of the sterna and hides in a 

.-ntioned plants, and the accompanying treatment of tho 



tan liquor made from tlie digestion of the beforc-mo 

skins and hides, by tluir immersion in the preparing liquid, the whole process beiug conducted in the man- 
ner set forth, whereby tlie valuablo properties of the plants may be preserved for use— and this we claim, 
whether tho above described tan liquor be used separately, or In connexion with other substances containing 
tannin. 

329. Gold AJtALO aMATORS ; Henry Brevoort, San Frnndseo, California. 

, having .upon its lower surface or shoe the 
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face* and channels, the two being arrange) reciprocally in the manner described. Also, combining with a 
revolving drag, a pan. whoso tiottoui is Inclined, ami h.i* the furtn of a circular trough, wMto collect the 
mercury In mass. Al*». combining an am.il^nmating pan and revolving drag with a galvanic battery, ar- 
ranged in such manner tbnt it* pok* an? extended into tin- mus» of material in tbe join, and that the parts of 
the material aiv sul >ject«d in succession to the action of the galvanic current. Also, the employment of a 
solution of tho nitrate of mercury iu connexion with a galvanic battery and a friction amalgamator containing 
mercury. - , >■ 

330. QcABtt-CRTSnixo MAcnrns; Ilenry Brevoort, San Francisco, California. 

Claim — The relative arrangvment and combination of the curved grinding shoes, having their front edged 
beveled and Inclined l»ackward* from their miter corners, and caused to revolve ho as to gather in and retnrn 
the eo»r«T fragments towards the centre of the series. Also, the arrangement and combination of a series 
of grinding ah < tea, with -their front edge* curved or in«-l ine»l Imckwnrd*, with a corresponding inner aeries of 
reducing shoes, <m> that the warwr fragment* jiro re-delivered in an inward direction to the reducing shoes, 
while tbe grinding and outwiird movement of the fine particles proceed continuously. 

331. Gcx Lock; William Briggs, Norristown, Pennsylvania. 

Claim— Constructing the stock and breech of the barrel, so aa to be susceptible of and nnlted to each other 
by tho tang or breeclt-ptn and tapering scrvw-pin, and tho spring kaniuier-guard and trigger,. arranged and 
combined with the stock, In the manner set forth. 

332. Water Metre; B. S. Church, Manhattnnville, New York. 

Claim— 1st, The arrangement of a drum with the chamber and hnekets, in combination with tho trough 
and air chamt*r, nnd o|>erating as set forth. 2-1, The nrrangem-nt and combination of tho trongb, tho pipe, 
the chamber, the air chamlwr, and the drum, to operate as specified. 

333. Carriaor Sprihos; II. 8 T Clark, Wyaluslng. Pcnnsylvania- 

Claim — The arrangement and combination of the U-«h:iped leaven with the elliptical springs, so that tho 
extremities of the leaves will approach each other, and will be secured to the centres of the springs. 

334. Washijhi Machines; F. J. Crissey, beosbiirg, Virginia. 

Claim — Tbe arrhngement of frame, supports, I i, upright shaft, rollers, supports, c c c.and collar, in com- 
bination with the bottom of tho tub, arrauged as set forth. 
33*. Valvr roil Steam Engines; Addison Croiby, Frodonia, New York. 

Claim— The employment, as an Indnctlon or eduction valve in a st-aro engine, of a rolling or oscillating 
valve, composed of two segments, having their faces eccentric to its axis of oscillation, and with an opening 
betwi eti the segments. 

33C. Elastic Cloth ; Honc>* II. T>iy, City of Now York. 

Claim— The new elastic cloth, consisting of stockinet clotl*. elastic mm, and floek, combined so that tbsj 
elastic gum is covered on one-side by the stockinet, and so on the other by the Dock. - 

337. Scboll-sawimo Machine; Samuel De Vanghan, Washington City, D. C 

Claim — Tho vertical plates, g. and guide blocks, plates, m and m', and guide arm, for the purpose of a 
compound guide. Also, tho manner of operating link on bearing, in combination with block and guide arm, 
tbr the purjtose set forth. 

338. Harvesters; J. A. Falk, Andrew Johnson, and O. A. Erickson, Altona, Illinois. 

Claim— The arrangement of tho wheel, which Is provided with the pin near Its periphery, with the bar 
and pulley, constructed for the purpose of operatiug the liand which drives the endless bolt. 

338. Ophthalmic Vapor Apparatus; T. F. Frank, Ischua, New York. 

Claim— The ophthalmothological vapor bath, constructed aud operating as described, for producing me di- 
es ted vapor. 

340. Faucets; Albert Fuller, Cincinnati, Ohio. 

Chum— Encasing on elastic plug vulvo In the above described metallic shield, for tbe purpose set forth. 

341. Machine por Ctrnxa asd ScRCRsnsio Bitcmjnocs Limrmokz or Asphalt ; Quincy A. dilmore, City of 

New York. 

Claim— 1st, Tho rotary cylinder or drum, carrying knives or cutters of the form deacritted, arranged in 
rows, either with or without the raised bands or in rows parallel or oblique to the axis of the cylinder, for 
cutting asphalt, sometimes known trndor the namo of bituminous llnnmrone. 2.1, The application of the ma- 
chine aa a whole, to the purpose of cutting arid screening asphalt or bituminous limestone. 

342. Coxs Guides for Sewiko Machines; A. Qolay, Mobile, Alabama. 

Claim — The arrangement and combination with the adjustable phte, of the groove and guides, so that 
the cord may be guided and conducted between two or more thicknesses of cloth. 

343. Flour Bolts; Klias Graham and J. N. ration, Elizabeth town, Kentucky. 

Claim— The combination of tbe wedged sliding ribs with the rods and screws for adjusting tho same, in 
tlic maimer set forth. 

344. Bn xM»* Coe-ot; J. IL Green, Chris tianshurg, Iowa. 

Culm — A tip or point for billiard or bagataUe cues, made of any compound described, to as I 
with the external application of chalk, or other substance, to the point of the coo. 

34ft. HotAOW Grate-bar roR Steam Boilers; Benjamin L. Griffith, Reading, Pennsylvania. 

Claim — Two or more tubes attached to hollow boxes connected to the fire-box, by i 
forated screw plugs, and arranged In sets to complete the grate. 

346. BRKccotOADiaa Ftu Arms; Henry Gross, Tiffin, Ohio. 

Claim — 1st, Giving the chamber its longitudinal motion upon a bed-piece, which remains fixed during 
such motion, and In revolting carries with it the chamber, 'id. The roller, or its equivalent, upon the cheek- 
piece, and its combination with the groove. 3d, The double eccentric bead of the lever, when connected with 
the chamber and bod-piece. 4th, The adjustable bearing piece for the eccentric of lever. 

347. Faster mo for Hoop Skirts; Albert W. Halo, City or New York. 

Claim— The method of connecting and fastening the ends of the hoops by means of the cap, one part of 
such cap, with the end of the hoop, forming a point or extension to enter a recess in the cap on the other en x - 
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of the hoop; and such cap also furbishing the recess to roceivo the wild points or extension of the other end 

of the hoop, when tho cup and hoult are bent, in the manner described. 

348. Escapement for Chronometers; William W. Haniniond, City of New York. 



Claim— The employment of tho hollow seml<yllnders on the vibrating levor, in combination with tho 
pement wheel, and tho balance nnd verge. Alwx, in combination with the escn 



escapement 

any equivalent therefor, the employment of tho holding sprint 

349. Sewixu Machines; James Harrison, Jr., City of New York. 

Claim — 1st, The combination of the frame or feeding lever, J, bar, m. sprint;, o. nnd regulating screw, p, 
with tho needle and needle frame, for carrying the mechanism for rotating the no>-dle. 2d, The nihuxtabte bar 
«r baud afllxed to tho lever or frame, J, in combination with tho frame, i, ft»r controlling the upward move- 
ment of tho feed lever. 3d, tho bar or band. In combination with the bar, m, screw, p, spring, o, and lew, J. 

350. Bed- BOTTOM ; Royal Hatch, Strafford, Vermont. f . 

Claim— The arrangement of a central supporting bar with a seeking, both provided with double loops, 
and attached respectively to tho bedstead. 

S61. Springs for Railroad Cars, Ac ; Alexander Hay, Philadelphia, Pennsylvania. 

Claim — 1st. Tho construction of vulcanized India rubber spring*, in which tha threads, or warp, or fiiJ>r:o 
out of which they are formed, is made non-elastic l»cfore it is woven or knit. 2d, In combination with iudia 
rubber springs, to be acted on by tension »r stretching. I rUim the tulnjs with their ftauch< s. 3d, In combi- 
nation with the springs, acting as described,! claim the supporter with the opening in each end, and holes for 
tightening the spring. 

g62. Metallic Razor-strop; Milo A. Holcomb, Gcanby, Connecticut. 

Claim— A razor-strop made of jK.lished steel of the requisite degree of hardness, when possessing n sulrl- 
cient degree of flexibility to enable the angle at which its surface forms with the edge of the razor to be leas- 
eded to the dvwin d extent. 

363. Maojixert for Win»ixo Warps upon the He am; Daniel Hussey, Nashua, New nnmpshire. 

Claim — The peculiar combination for maintaining uniformity of wind, or surface sj>eed of wind, on tha 
yarn beam, the same consisting of the friction nh>-eR the lifter rack, thr pinion, and the compound motion 
mechanism, or th ir mechanical equivalents, applied to the yarn guide roller^ and tho mochanhan lor aitjust- 
ing the yarn beam, in manner specified. 

364. Furnaces for 8 melting Kixc Ores; Joseph and Isaac Kalhach, Bernville, Pennsylvania. 

Claim — Constructing the crucible with a detachable bottom, and attaching It to the arch of the cylinder 
or collar and to the bed-plate, by the rings or annul tr plates, whereby we are ennbled to empty the crucible 
at iu bottom, and to remove the eutiro crucible through tho bottom or tho arch of Uie heat chamber, as may 



Machines for Hotnrxa Stoxrs: Ebenezer B. Kn(gbt, Maiden, New York. 
Claim — Providing the stone-lrolding machine with the suspending arm*, plates, rod.and adjusting bolts, 
or their equivalents, whereby said machine uuiy readily be adjusted vertkally and also horizontally, in the 
arc of a circle. 

366. Wind-mill; Charles Livingston, Redwood City, California. 

Claim— The cowl, with tube* and wheel combined and arranged for joint operation, as act forth. 

357. Ciictb for Horizontal Water-wheels; Isaac Alallory, Etna, New York. 

Claim — Constructing and arranging the scroll within the penstock, so that It can lie turned, sb as to par- 
tially close the orifice Tor the admission of water ui»on the buckets, and- to thereby regulate the flow of water 
for any head, or for any quantity of water. 

358. Curing and Treating Caoutchouc ; E. E. Marcy, City of New York. 

Claim — The improved process of curing India rubber by combining with the sulphuret of lend and car- 
Inmate of lead, or the protoxide of lead, in the manner hereinbefore described, and without the use of freo 
Mil|>hur,,lu combination with the rubber or with wild compound, and the exposure of these compounds to 
sjteam or' water at the temperature hereinbefore stated, and in tho mode pointed out. 
oof. CCRJSO AND TREATING Caoutchouc; E. E. Marry, City of New York. 

Claim — Tho Improved process of curing indin rubber by combining it with th<« sulphuret of zinc and tha 
}iy]H>*ul|>hlte of zinc, in tho manner hereinbefore descril>cd, and subjecting the com|>ound toateam and water? 
nt tho tcmperaturo stated, without the use of free tulphur, in combination with said compound. 

300. Ccrino AND Treating Caoutchouc; E. E. Mnrcy, City of New York. 

Claim— The improved process of curing india rubber, and producing an Improved article of India robber, 
hy combining india rubber with tho hyposulphite of zinc, in the matter hereinbefore desrrlbnd, and without 
the uw» of free sulphur, in combination with the rnbls r, or with said compound, and the exposure of this 
compound to steam or water, at the temperature hereinbefore stated, and in the mode pointed oat. 

Machines for Picrtxo Mill-stones; It. D. Nesraith, Franklin, New Hampshire- 
Claim— The spring upon rod, provided with head for limiting the extent of it* action upon tho picks, as 
Aged with the inclined piano and cam, and the operating parte with which they axe connected, in the 
manner specified. 

362. Apparatus tor Manufacturing Illuminating Gas; Samuel Nawlan, City of New York. 

Claim — The gas exhaust and < 
operate In the manner set forth. 

363. Apparatus to Photograph ox Uxstex 8uRfacbs; John H. Peln, Hoboken, New Jersey. 

Claim— Photcwrapldng on vases, or other uneven solids, by means of an i 
In the manner set forth. 

864. GaXATixtzlxa Oris; Edmund Quern, City of New York. 

Claim— The jelllAcation of castor oil by means of the process described. 

365. Tinman's Machines; Charles n. Raymond, Sonthington, Connecticut. 

Claim— The movable and adjustable *tand and its revolving box, when combined with shaft, cap-plate, 
and screw, in the manner described. 
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3C6. FcasACE A*» YcmnTOit; Charles B. Sawyer, Fitchburgh, Munich atctta. 

Claim— Providing the fire-|iot with a set-it* of «mall holes or opcniuga, as set forth. 

367. Or* Coxcbjttiiatou ; Kdward L. Seymour, City of Now York. 

Claim— 1st. The rotating sieve, in combination with the l*.llow*. or their equivalent*, operated hy th- 
an of rotatiou of the former. 2d, The application of two or more rotary sieve*, combined with such an ar- 
rangement of " wa*to tubes,'' that tiio refuse of th« upper aieve shall b • led t«> constitute, tin- nupply or fewl 
of the sieve next below it. 3d, Hindering the receiving mouths of tho " waste tubes " adjustable. 4th, The 
u«e of tho clomxl chambers or u traps " U-low the sieve*, m described. 

oGS. CV.V[".'mti,.n »-..a Di>ru..yiM. Inskcts i<ioi> m Fuftt Titles; I'liito It. Sheldon. Prattshurgh, N. Y. 

Claim — Combinim.' j, ml - rn | -yi nur the >n-r. <ls. nt.-i herein d.si iil^ d. in hiibsrantially the itiodo and pro- 
portion-. „et Villi, fur ili- purpose ,.f tie-ii-..viiij; borer-, mid oth. r in-cel-. on I'mit trees. 

Soy. Li.rrr.n I'lt->" : .1. )!. Miipiu mi, Yoi kv.-!l<\ New York. 

Claim --The utriui^emen! . f th m- -\ .ibj-.- bi:i :.rd guards, In combination with the metal back and point?, 
as de-ci il«-d. 

370. 1 1 ■ » t (Vl-|'Ll\r, ; William II. Smith. \ewporf. Khodo J-laml. 

Claim — Tlie hose couplm,; il, -i i il ■> .!. made by c.niihinin„ the open spiral flaitch with A screw, as Bet forth. 
,T71. Stotk lo.-.; dame- Sprat, 11nln.lrlj.liij. Prnio-yhaniu. 

CI ilin— The aria:i-em mp .d tin' ivui-ter in tin buze of the urn, with the ornamental receptacle for the 

Clip. C'Hi-ttucled t:i the lllltl, !,<•!■ de- I 

it~± Cut HNS ; A. h. l>p»ary. Auburn, Indiana. 

Claim— The anaim Tsn-it of th- hook and butt, m. to operate in combination with the dasher and breaker 
frani •. in the mn r -p. ■ i tn-T. 

o"3. Rur inv I'link;-. CVtvkk; Henry T). .stover ami .1. W. llii-km-ll, IV.ston, Mas.whmietts. 

Claim— Tie- a.|n^t;i''!e rev [\u:j "M.ird. ns e mem,! a:el e mmvted adjustably to the cutter head, car- 
ried by mid l:n\ in- all it- veiuei:t< to > id rluully protect the operator tlVUi lUUti'luUoM, said to Imtd UoWtl 

the uiitt. i iai r.-.vivhu' idiap-. . in tie- ui itue r - t t'otth. 
374. Stom; Sa».s; lVt--r Sw- rnry, ]hilT.ib>, New York. 

Claim— The empl. wie-nt of two plate-, in combination with tho dish-formed cutter, arranged as de- 
pcriln.- 1. 

375- >iux;iU^: Joseph ,«we C t>er. IVddeford, M.ij no. 

Claim — The tinting ..I' tin- .-liiti^.r-H. 

376. Al'tm r-r. CVttino I!oim> ?r.X;,*z ; Oor-r Taylor and Oror-r H. Hur^r. W< rihhipton, Ohio. 

Claim— Th- ni nitr^.Tcetit and L'-iinbinatj.Mi ut the *piiii£ vith tJie ?h;uik tmd tuU», u* described, whereby 
th<> jdug i.-^ veicl> n .1 -elf-acting. 

277. 1'nr.n-WATXu Aitakatim ran Pttxm P.oit.r.p.^: Jo-eph n. Thompion, Warrenton. Goorpia. 

Clajli) — The exterior water ehambcr, e. .intnuaicat i ri- with the Mipply tank by pi|ie, and with the l>oilcr 
bx forcv pump and pij«'.atel pruvided villi a valve, in combinat iuii with tho i».culiaily constructed float, roth;, 
. aiid !■ \ o, op-eratiiig a.-* r-p-ritied, 

:,;S. KtkK-pHTiSij lho.s ; Willi:»tn H. Sin Franciico, California. 

Claitn— Pre paring the iraj after it has been e|. iim-,) with dilute arid, by inum-ridon In n solution of horajt, 
and after Uan^ Ji ird. |..^..n- :l thi-MiiyJi th.. lie 1;< u e- .'.per. n.-o utaiied at the r> .piii<d heat in a furnace, 
<<.ll.trueteil w.lb a r ■ - -J' e.iin-. nl r-.te the le ar .0 i :lie l.a^in of it j ■•Iten eupj'-i'r, are! with nn Apertcne at one- 
*idc to in-'Tt the ir.ai t- b. ( d:i;.-d. and a < . a i . -.-.p. aeii M^r one oit the opposite fcide, to lYiaiiv* the uou aa it U 
dniwti from the (: >ji|ier |u.l! ;e« d 1 r-v! riiu d. 

C7U. Uemj* UtiKiKEs; William A. Vertrrc.-. \VineheW.-r. 'Min-r.iiri. 

Claim — <'..n>rroetin tb i . .. k o- 1 a eak": f, ii ie- , ,r le nip < t rlaS br aker<. in the manner «V««cril*d, and 
operating : I \ } tie-aiiH ot a -1 at.-.l pTuan. in u. li maim, r a- th.it while d,e ribrat.n v in^.the, p, enuiTnmii- 
c:it. d ftVUi the ptiluv motor to Ihe liul.. r-. bv in.i. loir iy, yet tiiey hill on the llejilp or'llax With a tree stroko 
or flait motion. 

ti!i\(.t.t Machine; Natl.atii. 1 A\aterl uiy, Pond du Lsn.', Wi-eon^in. 

Claim— 1-t, The reei]'ioi:it a- b-.dt irii.^e. liltiu:,- Li-Ik, eiicular kiw, and ."liiling Jhwh, nrran^erj rela- 
tively witti eiiell oth r -boe, n. and oj..-i-it. d n-.-pi ctively i y ; In ■ cam. nun ratchets, and pendant!". t*dt. and 
h-\i]* ;»lid weight-. '.M. In .'■-ui.- \ion witli the r.v: pr. «• ilnn l-.p c.u rni_'e, *nv, ;uid tiltiuj; ln-ds. tin- l>ar, pro- 
vided vith ioehii'.l : lots, una e. rur et- '1 with lie heme.- ot ih • j.r.v-. by tw kjis of the piiH fittiii- in Htudfclots 
fir the j.(u po-e of . tei ,tti:i_: s 'i.- ho!; - dtir: i.j; th i i ret i: i ii in. 0.1,1- nr. ;;.]. Tin- •-iup!<e, incut ,,r us,- of the cum 
r*teli-T* .itlva b d to the fr.iMiin^.in e-iiueXioti Milh the p.-udants attached to the ruciprocatinj; bolt ftuiue, ur- 
niuf;ed tor automatically tiltm/ 1)0 Ih .Im. 

3S1. MAdttN*: Foa Coii.i.s.i Mktal VivY.; P ter L. W, i:u,-r, Lebaa.m. Pennsylvania. 

Choin— Iff. The eoiliriir eylin.ler with the p< . illiar -bapi-d & is .v.-. arranged as described. 2*1, TllC lir- 
TntiR-uient iff the two i^iii.it- le . |<, tri.umular j.iee... and hhafl. w hen used in combination with tln> coiling 

cylinder, and for tie- pin t 1 ^ -rib d. .'id. The movable plate and jaek-*.-] ew.-, for thu purpose of sdjuBtlm* 

the gtii«lt-whw I shaft to any jh^|. required. 

ZSi. SaiTK 1 *; Asa Wheel r. Urattlel^nv. Vcrmmit. 

Claim— The arran^nient and combination ol the adjustable h.;el-picce, hceUase, Mock, screw, and front 
strap*, no i|oM-ril*tl. 

353. FuuivWATEa HsiATEitS yon Srr.AM Boh.ku.s; John M. White. City of N*c\t York. 

Claim — Tie' arran^anent oi the rlivisiun eliamlK-r, siijijily and dl.teharuo pijx'K, and licatinf; pipe*, placed 
within the exliiiu».t nide j^i (»•. in i-«»mbinatinii ■vs i tli the 1 1 lt< t pip«<. by which, wheis uoceKsury, the *ut«r may 
he pawpod directly to the Ls.iier wllhonf b«-iug i^s,-d thruu^'h tbu hwulug piptrs. 

SW. IIakvutebn; Abner Whitely, Sj.riiigfl.-la, Ohio. 

Claim— Iht. armu^iu^ the misdinni^m of the automatically operating door or shutter, for preventing 
scattering ami adniitiimr the gnv< Is to be diHehiir^eil :tt regular intervals, iu> to |M-rmlt the atb'iidunt to in- 
crwiie tho inlerTal* of time lor the discharge ol the g-avcld where the giaia is thin upon the ground, iid, Tho 
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combination of the rake with the door or shatter, for discharging tbo gavel at the time the door or i 
opened fur the purpose, whether it is at regular interval* or fail frequently. 

3S5. Shears fob Separating Paper; Jeptha Avery Wilkinson, Brooklyn. New York. 

Claim — 1st, Separating paper, or other matt-rial, !>y the Joint operation of a revolving shear Mid a sta- 
tionary surface, when said stationary surface is so fanned and placed as gradually to approach the path de- 
scribed by the»icar in its revolution, and compress the said pu|>er. or oilier material, on to the edjee of said 
revohltig shear, in the manner spi ciflid. '2d. The elastic roller or rollers, in combination with the stationary 
surface and revolving sln-aron the cylinder, whereby the paper is passed through and separated progn lively 
us at two operations. 3d, The arrangement of the sliaft Carrying the rollers, the springs, uud cams, for elevat- 
ing the roller* and preventing traction on ttie paper. 

386. Tur.\-out8 fob Railways; Frank C. Brown, Assignor to Wm. Brown, Philadelphia, Pennsylvania. 

Claim— The addition of grooves on the circumference of car wlnvls, an uow constructed. wiUi a i 
tlanch and tread, and the placing of curved liars at turn outs on the track of the roud, to cuter and 
on such grooves for the purpose of changing the direction of cars. > • 
3S7. Maciunert for llABDENlxu Hat Bomks; Seth Boyden, Assignor to self and n. II. Jacques, Newark, 
New Jersey. 

Claim— 1st, The employment of a cloth, or its e.|uivaleut. In combination with a con", in the manner 
described. 2d, The arrangement and combination of the frame, shaft, J. eccentrics, h'. nds, I. tubes, arms, shaft, 
K, eccentric*, p, rods, q, bars, cloth, so that the cloth will be ojs-rated with a compound movement 

388. Rotart Harrows; William P.Goolman, Assignor to self, 8. B. Morris, and Win. HolKngsworth, Dublin, 

Indiana. 

Claim — 1st, The described application of friction rollers between rotary concentric harrows, ,to elevate 
opposite sides of tlie respective harrows. 2d. The reversible arm, arranged between concentric harrows to 
change the direction of the rotation of the said harrows. 2d, The reversible bent spindle, adapted in the 
manner set forth, to correspond with the relative obliquity of two concentric harrow.*. 4th, The d-scribed 
arrangement of the friction rollers and uiljustable washer on the arm, operating in the mauuer set forth, to 
vary the relative obliquity of the harrows. 

389. Wrenches; Panic! O.Orccne, North Bridgewater, Assignor to self and William Nash, South Weymouth, 

Massachusetts. 

Claim — The combination of the movable jaw. inclined shoulder*, r, with the pawl and inclined shoulders, 
v, and enlarged hole, and ratchet teeth, arranged in the manner set forth. j 

390. Shears; Michael Irion, Utica, Assignor to«.-lf and Jacob Ilvidel. Oneida County, New York. 
Claim— The combination of the cutting plates, the circular punch, and the circular die. to receive the 

punch, and surrounded by a cuttiug edge, in connexion with u pair of movable jointed arnw, -arrangvxl in the 
manucr set forth. 

331. Lamps; George Mnrlow and Michael Bolpho, Assignors to A. D. Brown, U. C. Yalettc, and George Mar- 
low, Cincinnati, Ohio. 

Claim— 1st, The arrangement of the separate cup-formed back reflector upon the inside of the door, w ith 
nn opeu-backed parabolic or conical reflector. '2d, The described arrangement of gluzed doors, M ami ii', hinged 
vertically tp the front angles of the lantern, and adapted in the manner set fortli, to be fixed either in fient 
of the lantern or against one or other of its sides. , 

392. Piaxo-fortk Actions; Theodore Marschall, Assignor to Lighte & Bradbury, City of New York. 
Claim — The spring-supporting p<wt, when used in the described combination with n stud, separate 

distinct from the moving parts tn detain the hammer at any determined height, while the jack descends i 
clently to re-engage beneath the hammer butt. 

393. Churns; E. L. Pratt, Assignor to self and It. B. Kilts. Philadelphia. Pennsylvania. 

Claim — In combination with the rotary case or body of a churn, a diaphragm or piston, adapted both to 
move upon and be moved by a screw shaft, or its equivalent, placed horizontally in the said rase, n» dest rils-d, 
the said diaphragm aud shaft being construct, d as sat furth. Also, the series of \w Ibratons through the dia- 
phragm or piston, in combination with the movable perforated adjuring disc or plate, or their equivalent, tho 
same operating together in the case, as described. 

394. Cotton Gins; Wm. F. Pratt, Assignor to the E. Carver Company, East Bridgewater, Massachusetts. 

Claim— The use of a naked or unshielded auger or cleaver, operating in the end of a ginning roll of u cot- 
ton gin at or near the centre thereof, in the manner descriUd. 

395. Grain-mnt>ino Mechanism; All. n Sherwood. Assignor to E. P. Lenter, A. II. Ooss, Wm. Ililla, and Ara- 

cretta Sherwood, Auburn, New York. 

Claim— The combination of the shield and lever, both removable and located at one side of the delivery 
portion of the platform, so that the shield shall protect the lever from the cut material, and from one side of 
an open-ended grain receiver (the feuee forming tlvv other side thereof), where the grain is dep. .sited previous 
to being bouud. Abo. in Combination with the rak rs stand uud binder's seat, the shield and lever, so ar- 
rauKed that the raker, from his stand, may sweep the cut train into the receiver, wnd the bind r. from his 
sent, reaches beyond the receiver to catch the lever. Also, in combination with the grain receiver, the inclined 
"r which I" 



hdges, under which the wire is paased, so as not to catch or interfere with tho entrance of Hie grain theieiu. 
Also, the slot and Handles in the shield, said tlam-hes s-rvinu as. a guide- for properly bringing down the foot 
of the lever to insert the wire In the twisting wheel. AU>. in combination with the lever, the clamp, located 
in close proximity to tho handle, so that the binder, as h • draw* up the gavel, may click the puying-otit of 
the wire, and thus bring it tightly around the bundl". Also, the combination of a removable shield* ami lever, 
on the platform, with a removable twisting mechanism on the fence or side of the platform, for the purpose 
of adapting an ordinary hand delivery mowing machine into a *elf-bindcr,or vice-versa, without in any man- 
ner altering the parts which enables it to be so exchanged, except to attach or detuch them, as set ' 
390. Nail Machines; Daniel Dodge, Keesevill*. New York. 

Claim— The combination of on anvil and flx.d dio, or other equivalent fixed surfaces, a roller, ■. 
and a vibrating guide. Also, the operation of a hammer, in combination with the roller and anvil, by 
of au eccentric on the roller shaft, and a universal joint at the connexion of the hammer with the coin 
rod of the eccentric. 
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Disclaimer. 

1. Gas Bck*k*8; William BUke, Boston, Massachusetts; patented August 9, 1846 ; disclaimer filed August 

6. I860. 

I hereby enter my disclaimer to that part of said burner which was Set forth and claimed as the "bell 
s or mouth of the. lower port of the inner case of said burner." 



Claim — The combination with the space directly beneath tho orifices of discharge of the gas, and with 
the supply or branch tul*»«, an expansive chamlwr, so an to operate in the manner set forth. Also, making 
the lower part of the inner case of tho burner with a bell-shaped o|>ening or mouth. In the manner specified. 
2. Q Rtxnuiu Millh ; Berinh Swift, Washington City, D. C. ; patented August 16, 1845 ; extended Aug. 16, 1869. 

Claim— Making the grinding teeth of mills, in concentric rows, projecting from the surface of the plates, 
so tbut th • teeth of one plnte shall run in the s|tf»cea between the teeth on the other, and vice-versa, in com- 
bination with the grooves or furrows running toward* tho periphery of the plates, through which the sub- 
stance* act-d upon ars carried outwards, whether these furrows be arranged radially according to what is 
technically termed the eight quarter dress, or iu any other manner leading from the inner to the outer range 
of teeth. Also, In combination with the- teeth arranged as expressed iu tho abeyedaim, the breaking tho 
teeth on a cylinder or cone, arranged as described. 



1. Ploogds; George Watt, Richmond, Virginia; patented February 9, 1858; additional dated Aug.2, 1859. 

Claim— The combination of the eccentric roller, beam, notches, and cuff, substantially as set forth. 

2. Lock ; A. A. Richards, Urban*, Ohio; patented Feb. 15, 1859; addiUonal dated August 9, 1859. 

(Maim— The arrangement of the spring, collar, ring, screw, brake-wheel, and arbor, in tbe manner de- 
scribed, so a* to produce friction between the rfug, and wheel, and arbor, and also the arrangement of tho 
brake, indented flanch, and stem, so as to prevent the revolution of the wheel, and arbor, and ring, and tho 
external dial hand. 

& Instalments roa Taeiko Altitotes of tits 8c*; Frederick Yelser, Lexington, Kentucky ; patented Feb. 
8," 1869; additions) dated August 9, 1859. 

Claim— Tn combination with the rotary bar, the arrangement of the adjustable bar and dial plate, and 
rotary cylinder, and adjustable disc, in connexion with the »>ar, k, and plates, a a, holding the lens, and hav- 
ing ..a it* lace a small square to receive the Minn image through tho lens, in such relation to each other and 
to the rotary bur. that it operates an specified. 

4. Mole Tlouo its; Mooch Bales. Big Plain, Ohio; patented Feb. 15, 1859; additional dated Aug. 23, 1859. 

Claim— The employment of the cap, in combination with the mole, arranged as set forth. 

5. Apparatus tor Kvaporatiso Sacciiarimi Jciceb; L. P. Harris, Mansfield, Ohio; patented Jan. 18, 1859; 

udditional dated August 23, 1859. 



Claim — The application of partial, transverse, or oblique, partitions to evaporating pans, for tbe ] 
of preventing a continuous tmtisvurse channel, urninged in the maimer described. 

6. Moos or Otuso Jocrxalb; Douslas B. Jordan, Cumberland, Rhode Island ; patented March 15, 1859; ad- 
ditional dated August ao, lt»5U. 

Tho dish or 1 
, uijd described. 



Claim— 1st, Tbe hinging the dish or bucket to the rod, as set forth. 2d, 
>n with the several parts marked c D s r and i, Cor tho purpose sot forth ai 



1. Balascixg 3Itlljtoves; John Fairelough, Louisville, Kentucky ; patented Dec. 21, 1858 ; re-issued Aug. 
2,1859. 

Claim— The cui|Hoynicnt or n«vc of weights placed within boxes or recesses In the back of the stone, and 

" in each box c 



arranged so that they may be adjusted vertically, and more or less be used 
the balancing of the stone or runner, both while in motion and at rest. 

2. Nail Machine; Jnhnziah S. King, Raynham, Massachusetts ; patented October 20, 1857 ; 
2, 1869. 

Claim— Making rut nails lrr«uch a manner that each nail will be seized the instant after it Is cnt from 
the nail plate. «nd b- comprfwivcly ojverated upon at tho point thereof, in the manner specified, to bring tho 
tl.>t poiut <>f said n.iil plate to an equal-aided sharp point, or to substantially the samo character of point that 
is ordinarily given to wrought nails. 

a. M*oTi*e ma Matting tub Kjtdu op Match Blocks; IlenryE. Pierce, Cliarlcmont, Massachusetts; patented 

Jan. 10, 1*54; re-Issued August 2, 1850. 

Claim — Matting the ends of match blocks by pressure of a roller or rollers, for the purpose set forth, and 
in this cUim I wish ttfbo understood that 1 do not coufiue myself to the precise arrangement of tho parts 
described, but shall vary them at pleasure, while I attain the same ends by meaus Substantially tbe same. 

4. Clothes Dryer; Stephen H. Tift, Morrisville, Vermont; patented July 20, 1858; re-issued Aug. 2, 1859. 

Clnini' — The combinntiou of the slotted, perforated hub, and slotted, bored cap-hub, with the arms and 
braces connected with the hubs by wires, as described, and the arrangement of the same with the shaft, collar, 
and ratchet catch. 

5. Plol-ous; George Watt, Richmond, Virginia; patented Feb. 9, 1S58; re-Issued August 2, 1859. 

Claim — Constructing mould-board and land side of cylindrical surfaces of equal diameters, Intersecting 
along the cutting edge of the plough, in combination with the standard curving luudwurd txom the top of th» 
mould-board to a petition nearly over the base of the land-side. * 

28» 
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6. BnEECH-tOAMSO Obdxawct; Q. W. Blshup, City of New York; patented March S, ISM; re-issucd August 

16, 1859. 

Claim — Combining the movable breech-pin with the bore of the cannon, by mean* of movable locking or 
abutting pieces or segments, and which, after the breech-pin is insertod, are shifted nnd made to cross the 
Joint of tho breech-pin ami bore, to hold the breech-pin against the force of the discharge. 

7. A*h-*iiteR8; Allan Cumming*, City of New York; patented March 8, 1860; re4eatied Aug. 16, 1859. 

Claim — The employment of a conical sieve, or sieve of an equivalent form, in combination with the two 
receptacles, one for the sifting and the other for the substances Rifted. Also, tbe conical deflector for deflecting 
tho substances to be sifted, and concentrating them in combination with the spreader, whether the spreader 
be itself the sieve or employed with the sieve Mow. Aim, in combination with tbe sieve, tbe under conical 
surface of the deflector for preventing the escape of dust from the apparatus. Also, in combination, the de- 
flector, the spreader, the conical sieve, and tbe receptacles for tho sittings aud the substances sifted. 

8. aua-pisTKim; Ralph J. Falconer, Washington City, D. C; patented August 31, 1868; re-issued August 

16,1859. 

Chum— Extending the cap portion of the catch over and along the front edge of the catch-plate, to form 
« catch-opening flush with the edp< of plate, so that the wiudow cannot tie unfastened without having the 
jHiint of tbe hook withdrawn entirely clear from the mooting rail of the upper seah, and out of the way of the 
bars above when the lower saah is raised. Also, in combination with the catch, hook, aud plate, I claim the 
chock, or equivalent thereof. 

9. Valve Cocks: J.R. and H. 8. Robinson, Clinton, Massachusetts ; patented Aug. SI, 1868; rc-lasoed August 

16, 1869. 

Claim — 1st, The method of constructing valve*, volve cocks, and gates, so that, when the port or porta 
therein are uncovered, thcro shall be a straight pawuge or p^ssagr* from the in<luction port or ports in the 
Yalve chamber to tho eduction i>ort or i>ort« in the sam«. whether tbe valves in such valves, valve cocks, and 
gates, are made iu mm or more than one piece. 2d, Making tho valves in valves, valve cock*, and gates, in 
aeparate or detached piece*. 

10. Machines ton Martxo Paper Baos; Francis Wolle, Philadelphia, Pennsylvania; patented July 6, 1868; 

re-issued August 16, 1859. 

Claim — 1st, Tho combination of the creasef and Uppers, arranged and operating in tbe manner described. 
2d, The folding of a lap in the manufacture of a bag of paper, yr other material, by means of a creaser blade 
and two rolling surfaoee, operating in combination with each other, ad. The revolving tapper shaft, in com- 
bination with the creaser, Uie feeding roller, and aprons, the creaser being brought into operation on the lap 
daring tbe intennisaion in the motion of the feed rollers. 

11. Tbxatjxo Caoutchouc and other Vulcaxixadle Or mux Conrad Poppenhuson.City of New York. Assignee 

of L. Otto P. Meyer, Newtown, Connecticut; isttouled April 4, 1S64; ro-issued August 16, 1859. 
Claim — The mode of 0|>eration. as described, which said mode of operation consists in the employment of 
a pliable or flexible envelope, or the equivalent thereof, applied by pressure to the hard compound of vul- 
canizablo gum, while in the green or plastic state, so as to inn ore the contact of such eoveriug with the sur- 
face of the compound, aud while thus covered or protected, subjecting it to the vulcauixiug heal, ami when 
vulcanixed, stripping off such covering. 

12. RxrixtNa Iron in the Heat of a Blast Furnace; Christian Shunk, Canton, Ohio; i*tcntcd May 17,1859; 

re-issued August 16, 1869. 

Claim— The employment, Immediately tiefore the tapping of the furnace, of an auxiliary tuyere pipe or 
pipes within tho hearth of the common blast furnace, when charged with molten iron, at such an inclination 
as to cauw the blast of air to commingle with the particles of iron, and give to tho whole mass In tbe hearth 
a spiral or rotary motion. 

13. Billiard Table Cicnttoss; II. W. Col lender, City of New York; patented December 8, 1867; re-issued 

August 23, 1869. 

Claim— Composing cushions for billiard tables, with a body or back of wliat is known as the soft com pound 
of vulcanixable India rubber or allied gum, in combination with a facing of india rubber or allied gum, ren- 
dered less compressible by fibrous matter, or the equivalent thereof. 

14. Railroad Station Indicators; C. A. McEvoy, Richmond, Virginia; patented Nov. 20, 1S55; re-issued 

August 23, 1869. 

Claim — Presenting a movable sign or symbol to passengers of a railroad car, so that both sides of said 
sign shall be visible aud utilized as annunciators by pacing each siguiu turn through an opening of tbe ease, 
by the revolving of tiie drum to which tbe said signs are attached. 

15. Faucets; Jamos Powell, Cincinnati, Ohio; patented March 22, 1869; ro-iwued July 6, 1869; rc-redsrud 

August 23, 1869. 

Claim— 1st, The valve stem, formed with projecting flanehos. when eonflned toa rectilinear path and ope- 
rated by a cam or eccentric which engages witlt it at two op|»o*lte points, iu tho manner set forth. 2d, The 
Arrangement and combination of the slotted head, pivot, socket, and cam, operating in tho manner set forth, 
to prevent lateral motion of tho valve stem. 

10. Lamps; Michael A.Dictx, Brooklyn, New York; patented May 3, 1869; re-issued August 30, 1869. 

Claim— Combining the deflector with the chimney band by mechanical devices, ao as to retain tho former 
in Its proper relative position without the use of solder. 

17. Device roRCoNVBRiura Reciprocating into Isttrmtttext Rot art Motion; Henry Khreiuold, City of New 

York; patented June 21, 1869; re-issued August 30, 1869. 

Claim — 1st, Arranging tho lever nnd dog. in combination' with the grooved wheel, or its equivalent, in 
such a manner that said lever and dog act on the wheel, without a connexion to tho centre or hub of the wheel. 
2d, In combination with the lever, dog, aud wheel, the arrangement of the groove, or its equivalent, in the 
hub of tbe wheel. 3d, Arranging the lever with tho dog ]a-rmmietitly attached to it iu such a maimer that 
tbe direction of the said lever, when it Is in its place, makes au au^le of 90°, or nearly so, with a lino drawn 
from the centre of the wheel through the dog. 

18. llARROws; Sidney 8. Hogle, Cleveland, Ohio; patented March 7, 1857; re-issued August 30, 1S59. 

Claim— Causing the points of the teeth of a rotating harrow to descend deeper Into the ground on one 
aide of their axes of rotation than they doou the opposite aide of tho same, for the purpose of enabling tho 
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dragging force which may be exerted npon said harrow, to import a positive rotary motion thereto without 
the aid of glaring wheel*. 

18. Eraser Ajro Pencil-sharpkxer; Archibald 0. Shaver, Hart ford, Con necticut; patented March 8,1850; 
re-latoed August 30, 1S59. 

Claim— 1st. Tl»e curred Made eraser, aa speclfbd, forming on one aide a convex surtice. 2d, In combi- 
nation therewith, the pendl-sharpcncr and pointer, aa described. 

[Drsiors. 

I. Parlor Stotr; Robert nam, Assignor to Smith, Rhelden 4 Co. Troy, New York; dated An (nut », 18W. 

2 and 3. Carpet Patterns (two cases); E. J. Ncy, Assignor to Uio Lowell Manufacturing Co, Lowell, Mass.; 
dated August 9, 1W9. 

4. Parlor Coal Stove; Iaaac de Zouche, St. Louis, Misaonri ; dated Auguat 9, 1859. 

5. Table Fork ; N. E. Russell, City of New York ; dated Auguat 9, 1R59. 

6. Stotss ; Garrettaon Smith and Ilenry Brown, Assiguora to Cox, Whitman k Cox, Philadelphia, Penna.; 

dated Auguat 10. l!»i9. 

7 and 8. Floor Oilcloth (two casea); Jnmea Bogie, West Newton, Massachusetts, Assignor to self and Daniel 

Bogle, Dover, New Hampshire; duud Auguat 23, 1609. 

0. Spoox oa Fork Handles; Henry Hebbard, City of New York; dated August 23, 1859. 

10. Scales; Francis M. Strong and Thounut Roaa, Brandon, Yeruiout ; dated August 23, 1859. 

II. Floor Oilcloths; Jean Baptiste Vindet, Aaaiguor to John W. Hoyt, City of New York; dated Angnst 

30, 1S59. 

12 to li. Carpet Pattirx (three cases); Henry O. Thompaoa, City of New York, Aaaignor to the Hartford 

Manufacturing Co. ; dated August ao, 18.W. 
15. Three-ply Carpet Patters : Henry G. Thompaon, City of New York, Aaaignor to the Hartford Mannfeo 

toriDg Co.; dated Auguat 30, 1859. 

* 4 a 

SEPTEMBER «. 

1. Lamps; n. W. Adama, Brooklyn, New York. 

Claim— -Constructing the upper end of the wick tube with the elevated ends, bo aa to enclose the ends of 
the wick and preteat said ends from burning too high, whan the ceutral jwurt ia sutrlciaiitiy elevated abovo 
the central p*rt of the wick tube to be allowed to burn. 

3. Apparatus for MakiSg Deooctioxs; William Adamson, Philadelphia, Pennsylvania ; anta-datcd April 6, 

1*59. 

Claim— The conical roller arranged within tho caldron, when the aame is used for tho purpose of tho- 
roughly intermixing the Ingredient* to be extracted during tho procesa of boiling. 

3. Ctrmxo Apparatus op Hak voters; T. D. Aylesworth, Ilion, Now York. 

Claim— The cutters and gnanla.wbcn constructed and operating together without any morion except that 
of being advanced or draw n over a field. 

A- Toxomuira a>t> Grooviso Machine; n. H. Baker. New Market, New Jersey. 

Claim — The employment of flanched feed rollers, having a lat< ml |>lny,and acted upon by aui table sprfDgs, 
in combination with the nxed Intermediate rin^t or tlanchea, or Uieir equivalents, iu the manner specified. 

6. Railroad Excavators; E. 0. Baxter, Fores ton, Illinois. 

Claim — The arrangement anil couiblnittioii of the a<lju«tabb> ttrobera or arms, plough and excavator, when 
employed in the manner shown, for the purpose of loosening and removiug the earth, and keeping the ditch 
free from the wash of the slopes on railroads. 

fl. TrRXixa ; Jehu Bruinerd and W. H. Bnrridge, Cleveland Ohio. 

Claim— Tlio use of the deacrilx-d oompound for tanning, consisting of a solution of the named mineral 
Salts, in mixture with a solution of tannin, etth.-r with or without the addition of aloes. • 

7. Markq Gas prom Wood; L. R. Breiaacb, City of New York. 

Claim— Tho prom** of manuf icturiug illuminating gna from wood, by distilling the aame in two retorts 
of varying temperatures, oue of which retorts is charged with charcoal, varying in amount according to the 
condition* indicated, the whole process being conducted aa set forth. 

8. Railroad WnsxLs; Archibald Cameron, Charleston, South Carolina, and David Matthew, Philadelphia, 

Pennsylvania. 

Claim — Hie peculiar construction of car wheels, having elastic carved arms, with chilled cast tread and 
cast hub, forming oue combined wheel. 

9. Machiite for Maxixo Watch Ruts, Ac.; C. W. Clewley, Providence, Rhode Island. 

Claim — The combination of the malo and female plungers, as described. 

10. Macrshx for Pki.nti.tq the Addrxssxs ox Newspapers, Ac.; R. W. and Daniel Davis, Yellow Springs, 

Onto. 

Claim— 1st The arrangement of wooden, blocks of suitable six* for a single addreas, with Indented let- 
ters in their faces, and attached by means of small tucks, or equivalent, to a flexible band or belt in cbsie com- 
pact columns, and o]>erated ua described. 2d, Tho use or the triangular stationary bed-piece, over which the 
belt slides, by means of belt pulley, and rcguLited and adjusted by means of lever. 

11. Trratlwo Metallic Ores witu Spoxut Irox; Jean Justin Albert do Bromvc and Augustln Joseph Martial 

Dsberrypon, Paris, France. 
Claim — The treatment of metallic sulphurcta, or other ores or metallic bodies, with a spongy Iron, for 
purpose* *et forth, by the combination of the several processes e]>cci0ed in the order stated, vie:— 1st, Pnl- 
verixing the ore and the sjiongy iron separately. 2d, Mixing the two |*>wders in definite proportions. 3d, 
Compressing the mixed powders Into the form of cakes or small bricks. 4tb, Treating the thus prepared ores 
In suitable furnaces, as described. 
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12. MACHCTB for Sawing Btavrs; R. Dcnsnioro, South Haven, Michigan. 

Claim— lit, Surrounding the stationary drum with n series of saws all hung in one gate, and baring the* 
same movement, in combination with the rotating table, in tin- manner specified. 2d, In combination with, 
tlic rotary table and drum, the sliding carriages, arrarig. d radially around Maid drum, and operated autoraati- 
aUly to Used the bolts up against the druui. od, Tho rolling spring guides, in Combiuutiou with the drum for 
discharging tin- Htovx* from the machine after they have ln>en sawed. 

13. Baoasse Fursaces; Charlea A. Besobry, Pluquemine, Louisiana. 

Claim— The combination of the upright air chamber, having a vertical partition wall, and the system of 
ducts, and the damper or shutter, applied in connexion with the fire chamber and the flue, or iu equivalent. 

14. Portarlx KVapobatinq Apparatcb; Uugh T. Douglas, Zaneevillc, and John Cooper, MountVernou, Ohio* 
Claim— The combination of the, diving flue, the valves, and the damper, arranged in relation to the evapo- 
rating pan, nnd oi*rating in the manner set forth. 

15. Roopinu Cemknt; M. D. Dubois, Ncwburgh, New York. 

CUlm A composition formed of tho ingredient* or substances compounded, in the proportions and in the 

manner specified. 

16. Boots ; Lewis Duvall, Big Spring, Kentucky. 

Claim— The described method of cutting the piece of leather, or other suitable material, and uniting th« 
same with the gore, so that wlten it is folded iu the lined b b'and f f.atid if the gore is brought in the proper 
position, said piece, together with the gore, assume* the required shape of the upper of a boot. 

17. Machisk rORCfTTisa axd Finwiunu Shoe-heels; W'ni. T. Edam, Philadelphia, Pennsylvania. 

Claim — The combination of the movable post, the former (on the upper of the shoe), the guide, and tho 
cutter wheel, or an emery or burnishing wheel, with the luind lever, bow guide, springs, and radius bar, (or 
cutting or shaping, smoothing, and burnishing the heels of shoes, either before or after they ace fastened to 
the shoe. 

18. Automatic Rarx for Rxapisq Machijibi; Bcnjanii* O. Fitzhugh and McClintock Yovng, Jr, Frederick, 

Maryland. 

Claim The locating of an automatic sweep rake at the rear, left-hand, or outside corner of the platform, 

when said rake lias a rising and falling motion that will admit of its panning over the outside division board 
or fence, and then drop into or on to tlic extreme outer end of the platform, and sweep it off the cut grain. 

19. Foam-collectors for Steam Boilers; Thomas U. Gardner, Mount Pulaski, Illinois. 

Claim— Fitting a boiler with one or more plat.-*, ho applied as to present Inclined surfaces above the ror*- 
lace of the water, with one or more outlets for steam and foam, at the highest part* of waid plate or plates, 
and as to provide a receptacle for foam above the said plate or plates. 

20. Apparatcb for Masrino ; Edward Uieckcl, Assignor to lla<ckel k Co, Cincinnati, Ohio. 

Claim— "The described combination an<t arrange ment of tho central shaft and satellite shafts, the whole 
being armed with bcaUrs, and rotated simultaneously. 

21. Flood Gates; E. H. Hancock, Augusta, Georgia. 

Claim— The combination of the flood or dam gate, tilting trough, and the draining structure, or it* equiva- 
lent, as set forth. 

22. Skwikq Machines; Jason W. tlnrdie, City of New York. 

Claim 1st, The method of making the " knot-stitch,'* hy taking the needle-thread at tho back of the 

needle, or at the side opposite to the position of the ItohbtM, and first doubling it upon itself around the needle 
and then looping it over tin* bobbin thread. 2d, 'Die employment of two hooks, acting in opposite directions, 
when thev take the thread at the back of the needle, or at the side opposite to the position of the bobbin, far 
the puri»ose of forming either the knot-stitch or the ordinary shuttle-stitch, by simply reversing the motion 
of the driving shaft. 3d, Making the feed eccentric self-adjusting by means of tho loose sleeve, slot, ami pin 
or stop, so that the feeding shall take place during the descent of the needle, whichever way the driving shaft 
may be turned. 

23. Carpet-bwxeper ; Hi rsm H. Herrick, East Boston, Massachusetts. 

Claim — 1st, Providing the end of the box with a groove, as from x to x, when the same Is used in con- 
nexion with the flaring brush mi the end of the shaft. 2d, Dividing the box into two parts, and providing 
each with a partition dividing tin- bottom of the box in two parts, through which the brushes protrude, and 
providing these parts of said bottom with flancbis which hold the dirt. 

24. Amalgamator; Kelscy Haxen, Brooklyn, New York. 

Claim— Compelling the water having tho particles of gold in suspension to flow within a certain email 
distance of tho heated mercury, under conditions as Bet forth. Also; in connexion with the above, the em- 
ployment of a series of vibrating agitators and seniors, acting iu the space under x, and of an adjustable 
gate for regulating tho facility of egress or tho leant susiieuded particles. 

25. Motx-PLOtwns; Iris Uebson, Stout's Grove, Illinois. , 

Claim — The combination of a dltt-hing plough beam, having a borixontal joint forward of the mole and 
coulter, with a rod arranged over the top of said joint, and with a horizontal, adjusting, and stop-plate. 

26. Door-bolt; Lewis G. Hoffman, M'aterford, New York. 

Claim— The comMnation of a common door-bolt with a barrel containing a wheel, with an arm acting on 
a slot iu the bolt, so that when operated by a key the door may lie. fastened or unfastened on the outside; tho 
whole being so arranged as not to interfere with the ordinary mode of using the bolt on the inside. 

27. Marirx Proprllbbs; Lorenxo Holtslander, Oberliu, Ohio. 

Claim — The device described for changing valve seats as applied to water propellers, to reverse the mo- 
tion of ViKst'ls or boats, Al*o, the combination of the small forward pipes with' the reservoir, as described. 

28. Apparatus for Printing tiie Address ox Newspapers, Ac; George Hutchison, Alleghany, Pen De- 
claim— 1st, The inclined hopper with tho slides or guides, in combination with the ways and conveyors 

on the belt, as described. 2d. The use of a metallic l»elt, furnished with the conveyors, as d.-scribed. 3d, The 
arrangement of the pulleys, the belt, press-roller, mid inking roller, as described. 4th, The use of the lug 
on the end of the type frame, when used in connexion with the notch iu the conveyor, as described. 
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29. Par lob 0 bates; Damase Lamorenx, City of New York. 

Claim — lut, So constructing the grate that the fuel box and tho nidi-pit arc distinct from, and Independ- 
ent of. tho Ihitx, ami capable of Ixiuic removed, while the Imrn remain undisturbed, thereby enabling uie to 
effect the removal of the a*he* iuid cinder* with much IW< trouble than by the ordinary mode, and thereby 
keep the apartment In*' from the dust and dirt which are iri-fjiarable Innu the omuion method <»f removal. 
2d. The cniiit'iiiation of the crank, the rod. and the movable ln>ttoni of the fuel box. nrrnnKi>d a* de*crilicd, 
by which any ca*y and convenient means of giving a reciprocating, horizontal, circular motion of the grata 
bottom Is secured without tho uecessltynf cutting an opening in front for the ixuuuigo of nn arm, by which to 
vibrate the grate. 3d, The arrangement. In a parlor -i.ue. of the IhiUoiii grate upon which tlie luel is sup- 
ported, iu the man nor described', by which it is made aipiblo «I Im -ing. vibrated through the buck of the fuel 
box, upon ft fixed axis placi d entirely back of the npai-e dev.it. d to fii-i, the wing* of s iid bottom grate being 
00 extended as to cover or compensate for tho neceaaury vibration which is mad-, into open. space back of tho 
Arc box. 

30. Method or Cittxiiiko nt W,\TCit maker's Lathes ; VUtm>u LeftVl and J. n. Mnlliollniid, Springfield, 0. 

Claim— lift, A Tibrnting mandrel, arranged within a socket or hollow spindle, in such manner that its 
inserted end mny fit closely within wild socket, and it* mit r end allowed to vibint •. iM, In combination with 
tho vibrating mandrel, we claim the rocking collar, spring,' key, and nut, arranged to operate as described. 

31. Submerged Pump; Ilosm Lindsey, Atdiville, North Carolina. 

Claim — The arrangement of the short reciprocating piston rod. open pintons, sliding ring valves, cylinder, 
having a conducting pi|»e, with the chain and brake, iu the uumner «et forth. 

32. Steam Paw fob Clabotixo Suoab; George M. Lnngncrc. New Orleans, Louisiana. • 

Claim— In combination with the pons, the relief valve, and the check valve, arranged as set forth. 

S3. Lamm; Jnntns R. Loomis, Winsted, Connecticut. 

Claim— The arrang ment of tho cylindrical corrugated skirting, perforated tubes, adjustable radiating 
wires, Iu th>> manner described. 

34. Stoves; Edward 11. Maoigle, Philadelphia, Pennsylvania. 

Claim — The arrangement of the series of distinct or uncomronnlcatlng hollow open air chambers, or their 
equivalents, in combination with tho cross-piece of"lhe top plate of" a cooking «tove, in the manner described, 
and this 1 claim whether tho said cross-piece Ik> either movul.de or stationary in tho said top plate. 

36. Machine fob Wrarxa tbb Joixts of Clothes-pins; Alrin C. Mason, Springfield, Vermont. 

Claim— 1st, The intermittently rotating pliers, in connexion with a damping device formed of the jaws, 
rece**, and l«ver, or their equivalents, and shrtirs, arranged to o|>erate an * t forth, lid. In combination, with 
the pliers and nhears. and clamping device, the tdiding fork*, arranged lor joint operation. 3d. The particular 
manner of opening and closing the pliers, and operating the arbors, to wit : by mean* of tho sliding cones in 
connexion with the springs and permanent bosses on tho arbors, whereby the jaws of the pliers are opined 
and closed, and tho arbors shifted by a very simple mechanism. 

36. Brakes fob Railroad Cabs; Thomas J. Mead, Port Ilyron, New York., 

Claim— The conibiued nso of tho U-Hhapcd yoke, the brake bar, and the short brake block*, for the pur- 
pose of adapting tho brake to a simplo lever that acts directly ujKin it. 

37. M»cirt« FOB Bexdixo Wacox-TIRE; Wm. and Isaac II. Mosher, Greene, New York. 

Claim— The clutch or clasp to hold the end of the l>ar, in combination with tho former being made threo- 
fourths of the circle, and the arrangement of (he lever, lor opiating as specified. 

38. Tbcxkb; Jacob Parker, St. Louis, Missouri. 

Claim — 1st, Forming the lid of the trunk in the shape of a semi-cylinder, as sjieciflod. 2*1, The Imper- 
vious box or sponge<arrier, arran^l in the tray a* devribed. 3d, The peculiar formation of the divittjon 
boards, in such mjuiucr that they will comu down on to tho rim of a goutieniau's hat, placed in tho middle 
hat Ih>x. 

39. Bits fob Ccttiso Washers; Henry Peuuie, Buffalo, Now York. 

Claim — 1st, Tho arrangement of the cntters u|"ni the ends of the sliding lmrs,nnd at rujlit angles thereto; 
the aaid sliding bars pacing through a mortise in the shank and lying parallel with each other, and one above 
the other, so that the cntters will work upon the same oido of the c> ntn-point. 2*1, The recce* made in the 
lower en.l of the shank, so as to allow the iuuur cutter to slide close up to die point, and thereby adapt tho 
instrument to cutting very small washers. 

40. Paucet; James Powell. Cincinnati, Ohio. 

Claim— The elastic annulur valve seat and sliding collar, In the described combination withun adjustable 
ping valve of mini metal. 

41. Coxstbcctiox of Sheet-metal Coptixs; Isaac C. Shnler, AmHterdam, New York. 

Claim — 1st, The construction of a sheet-metal rt fflti in two section*, el ffened with frame* rr straps. and, 
in dividltig the coffin into two sections, 1 d<< not routine myself to any particular locality ou the *ide* fur mak- 
ing the joints, but claim forming the j. nut on the of tho wall at any convenient point b twe< n the flatten 
and the rim, and concealing the name with an adjustable moulding, lid, The frame* lor clifleuiug the coffin, 
and also the (scrolled rim or joint. 

42. Stoves; David O. Stafford. Syracuse, New York. 

Claim— The combination of a self-regulating valve applied to the smoke-pipe o( coal Btovcs,and oi>ersting 
ns Kit forth, with au air-flue surrounding the fire-box, as described. 

43. Obates; Joseph Tiben, St. Louts, Missouri. 

Claim— Arranging the adjustable furnace bock in the furnace place, aud constructing tho samo aw set 
forth. 

44. Joiner's Clamp ; William 8. Todd, Mrchanicsville, Iowa. 

Claim— Tlie combination of the adjuatable lever with the frame and 'sliding block, arranged in the man- 
ner net forth. 

46. Conbtbucttox OF Caxb Juice Bosks; Louis Tregro, Parish of St. John the Baptist, Louisiana. 

Claim — The method of separating tho pure from the impure parts of the juice, when tho latter has settled 
to the bottom of tho box, bo that the pure porta can be drawn off without disturbing the impure, by dividing 
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tho one from the other hy moans of a movable partition valve, or its equivalent, arranged within the box, as 
described. 

40. Hot Are Register ; B. A. Tuttle, Brooklyn, Now York. 

Claim— Tin* arrangement »nd combination with the leave* of tbo roller, having its axis movable and 
traveling on h shelf, with or without springs, as described. 

47. Mode op Operatixo tub Fixuers or Paixrixo Presses; Stephen D. Tucker, Assignor to R M., It, and P. 

S. Hoe, City of New York. 
Claim— Operating the Anger-shaft by means of a grooved disc attached thereto, and the roller attached 
to a pl.tto or proper support, so as to be respectively Willilu and witbout tbo path of rotation of the finger- 
shaft. 

48. Prixtixo Pe esses ; Lemuel T. Well*, Cincinnati, Ohio. 

Claim — In the described c<mbln.itjoti with stationary buttments on the ways. I claim the attachment to 
the lied of a cloned cylinder, its piston having a stroke relatively less than that of the bed. and acting to aim- 
ultau -ou.-Jy condense and rnrify the air at alt* mutely opposite ends of the cylinder, as sot Ibrth. 

49. Opexixo Valves to Extinguish Fmi; 8. II. Wilder, Griunell, Iowa. 

Claim — The arrangement of a reservoir, or other mean* of producing pressure, combined with a system 
Of tuliea, cross tubes, and valve shafts, witii valves and stop-ovks, arrnnp d hb described, when used as a mean a 
of operating upon a cylinder and piston, or a water wheel, for the purpose of starting and afterwards stopping 
tho wh-el or engine without the intervention of any |ier»oij than the-ono who discovers the fire* Also, the 
use of gear wheel*, rack bar, and blank wheel, or their cqiilvalt-uL*, arranged to move tho gate of a water 
wheel out und in alternately by a repetition of tho same motion. 

60. Apparatus for Watering axd Sweeping Railways; Wm. C. Allison, Assignor to self and John Murphy, 

Philadelphia, Pennsylvania. 
Claim— 1st. Tho horizontal perforated pipe, and the. awing pipe*, In combination with a truck having 
wheels adapted to the rail* of a passenger railway, the tMtid truck carrying a tank, and the snid swing pipe* 
being arrange*! and oporatad by the devices described, or their equivalents. '2d, The combination of the ad- 
justable revolving brushes with the truck, arranged in respect to the rails, as specified. 3d, In combination 
with the brushes, any convenient numlior of projections, revolving simultaneously with tho said brushes, and 
so arranged in respect to tho rails as to clean tho groove* or corners of tho treads from all obstructions. 

61. Fek»-watek Apparatus por Steam Boilers ; Wm. Barnes, Assignor to Philo B. Stewart, Troy, N. York. 

Claim — 1st. In combination with a steam boiler and a close chamber, placed higher than, or at the same 
height as, the steam boiler, and having communication therewith by a steam pannage and a water passage, 
each providod with a stop-cock or valve, a close- receiver located lower than the boiler, and having a steura 
passage from tho boiler and a water passage into the chaniWr for use in raising water from a place lower than, 
und introducing it into, tho boiler while the boiler is charged with steam. 2d. In combination with the matter 
above claimed, making the receiver in two parts, with the steam pipe from tbo boiler and tho cold water *up- 

K" ' pipe, both entering one part, and tho hot water supply pipe entering, and a water pijw to the chamber, 
ving tbo other part, and with tho two parts of the receiver connected together by a passage, as set forth. 

52. Mode op Appi.rixn Power to M \chixert; Delectus Purity, Fort Seneca, Assignor to self, L. A. Lyon, and 
II. P. Tyltfr, Clarksflcld, Ohio. 

Claim— The combination of the treodlo levers, arms, and springs, with the grooved wheel and spring 
braces, operating as described. , 

63. Compound Illuminating Fluid; N. A. Dyer, Med lord, and J. F. Augustus Boston, ftlass^ Assignors to 

Joseph G. Tucker, Urookliue, New Hampshire. 

Claim — The combination of ingredients, for the pnrposo set forth, and essential ly in the proportions dc- 

ncriled. 

64. Printing Presses for Addressing Newspapers, Ac; floor ge flenderson, Assignor to self and George 

Hutchison, Alleghany, Pennsylvania. 

Claim— 1st. The combination ami arrangement of the guide table and pnlley. the press-wheel, the con- 
veying pulley, and inking rollers, with type frame and the open hopper, arranged in the nuiuner specified. 
2.1, The u*e of the o|*»ii hop|H-r. constructed as d'-»cribed. ad, Tho ttse of the jdiM, or their equivalent, on the 
tyj»e fntme, for tho purpose of carrying forward the papers. 

65. Watcuks; Charles E. Jncot, Assignor to Sultxman, Jaeot A Co, City of New York. 

Claim— 1st, Constructing the bridge or plate with the curve and index, for the pnrposes specified. 3d, 
Constructing the bridge pl»te separately from, t>nt screwed to, tl»e thnto-qmtrtcr plate, ibr giving access to tho 
centre, second, and third wheels, without romovinc said three-quarter plate. 3d. Attaching the thrw-qnartcr 
plate to the dial plate. Iiy riveting the columns to the plute and inserting the screws at the dial plate, for tho 
purposes sot forth. 4th, Constructing the click spring, as specified, for prevontiug the ratchet teeth being 
broken. 

66. Stoves; John Martina, Assignor to D. Stuart and Richard Peterson, Philadelphia, Pennsylvania. 

Claim— Tlie division plate, L, with its damp* r, the plate, k, with its openings, and tho casing with it* 
wings, arranged in respect to each other and to the outer casing and Ore-pot, as set forth., 

67. Forcing I'lMP; Robert Poole, Assignor to self and flerman H. Hunt, Raltlmon>, Maryland. 

Claim— Enlarging the nnni of the inlet and exit openings, where they connect with the pump cylinders, 
by means of the swells, in the manner set forth. 

68. Pistons op Pumps; Robert Pi ale, Assignor to self and German H. Hunt, Baltimore, Maryland. 

Claim— A valve made of flexible material hung loosely u|m>ii the piston rod. and having for Its bearings 
the round edgiil wins* of the nut by which it is fastened to th« piston, in the manner described. Also, In 
combination with a flexible valve and winged screw-nut, a piston constructed of ribs, which presents sharp 
edges to the water while they are flat at the end, which constitute* the seat of the flexible valve, in the man- 
ner described. 

69. Automatic Fax; John B. Powell, Assignor to self and G. B. Frick, Philadelphia, Pennsylvania. 

Claim— The spindle, with any convenient number of cog-wheels of different site*, in combination with 
ft similar number of cog-wheels, also of different siies, on the crank spiudle, when tho said spindle and it* 
wheels arc 'tendered adjustable, and are applied to, and combined with, tho Work of the automatic tail. 
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^ ^"oSSctkit 8,518 ' Charl< * HRa J m ™M^gnortotho Pecksniith Manufacturing Co, Southington, 

Claim— The arrangement of the clamp with l.cd.piecc Hnd folder, when combined with revolving cant*, 
so that the width of the crimp or fold may lh- lirnt gauged, and then th»t portion ol the tin contipiou* to tho 
I«rt intended to bo folded be first firmly ckiniiad and held f.«t, and then tlie fold or crimp formed thereon, 
the t trn ,IMinnCr by ODe * lmi ' 10 u,uVtlU0Ut 01 ful,K ' r « I^ 1 * «« connexion, and without marring 

CI. IJ.uivr>Ttvr: M AcittNns : (J. W. Klelmrd.wn an.] Robert Glover, Assizors to drive*, J. D. Williams, nnd W 

A. lloi n II, (iray ville. Ulili-'.-i. 

Claim The c;un-. ca-t in «niuin of one or more, and eecim.l to the driving wheel by means of a bolt or 
BCTi-w and H*n«-li, in the manner .U -enl-.l. b J * 

&i. Machines roii Urmikim, Stomis run Tit.npikl Roads. &<;.; Ives Stwillo, A^iguor to mtf and \V. II. ?co- 

Ville, C'lllOH^M, Illilll'i*. 

Claim — Tli.' ;imi[iK'-in*'nt of tin' ftuiii-1 -^)i.i]>''il hopp-r, r-nintrueo-.l »< described, with the two verticil 
cylinder-, an ilt-MTiU .1. tor tl il." purpose of breakup stones lor balUaimg railroads ami Macadamising sneeU 
turnpikes, Ac. ' 

KJ. G±s Buhners: Dnunl II. Solliday, Philadelphia, Pennsylvania, Assignor to Kdward H. Ashcroft, Boston, 

MuSSiirllllM'tt.-!. 

Claim — The application of the omiiral or rhanilM'red burner to the main burner, in manner set forth. 
64. Machine roR M.UiX« Pa pi:h- boxes; Silas 15. Terry, A^gm* to Sik.s li. Terry, dr., Terrysville, Conn. 

Claim— 1st. The pre-Mire roller, in connexion wiili tlie rotating dump formed of tlie bend nml disr, ar- 
ranged set forth. 'Jd. In combinaro-i v.th tin- pivone roller, lea.l. oik! Jis,;, the ring or Uin] proiided 
with the |.iti- or ^tiipix. i)io socket provided uith the N.tr*Hur pins, and Hie tnide plate, arranged d. -cribed 
3d, Tlie aiiaii-.m-nt ol the pr, -ure 1< lt ami diding mandrel*. f..r tie |»ni-]..^*- ill- ,). 4th. Tie- employ- 
ment of n^M.f the f.ldMig device fort.i-d of th- plate provid.-d with the 1. -,ige, ami the pivoted bar, when 'said 
folding device i* used in connexion xviili the pic^uic- roller. rotating bud. and di*>. 
66. ^KKtKrOM ^OP.Ta; .los-pll Wesley. Assignor t... Joseph l!. Wciley, Providence, Rhode Island. 

Claim— A skirt having it.-t h.mps support, d by tap.s or straps, vhich are rendend adhtblvc bv tho :iriiili- 
- uf caoutchouc or gutu hTcha, in the manner d, kuW. ' 1 1 
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6C. SAnntB-TREia; Ileniy Adams, City of New York. 

Ci.-dni — A tree lor oide or ladle*' mddl«% cnnsttniotcd by connecltnR tho hurt by a bridge at the point 
Specified, ami with an open mpace between tho front euds of the Uirti, at their Junction with tho honu. 

67. Bails fob Raosoads; George 8. Avery, Cross River, New York. 

Claim— An improvement in railroad iron ban or rails by an offcet or bend, made in one end of tho rniln, 
and the lapping on of the other cud uf tho rails, and inserting a key between them at tho lap, and riretiujr 
or bolting them togothwr. 

68. Drrctrrxo Piocone ; 0. S. Bartlctt, Romulus, New York. 

Claim— Tho combination of the arms, brace, nxl*, and blocks, as set forth. AlSb, the mode of attaching 
and adjusting tho slum* by means of the packing blocks, in combination with the bolto and arms, in tho 
manner specified. . , 

09. Stkaw-cu rrMS ; A. F. Blank, Indianapolis, I ml I ana. 

Oui hi — A rt raw-cutter, constructed with angular knivi 
pulleys, und endluss belt, arrangid to operate as described 

70. Wisdow-sasb Faoteskbs; E. K. Breckenrldge, West 

Claim— The employment or nse of two cams, placed on a common arbor, with a spring applied to them 
and a lever fitted within a frame, and arranged to ojicrate as si*t forth. 

71. Sets Plasters ; Z. B. Brown and M. C. Oodard, Oranby, Connect leu t. 

Claim— The nrrangement and combination .of the rnrrier and stamping wheels; cams and marker device, 
upon the wheel, tho reciprocal levers, seed slides or vulves, hoppers, drill formors, and covering shares, in the 
matiner descrilxvL 

7i. Srwi.xo Machixia; J. 8. Buell, BnOato, New York. 

Claim — 1st, In combination with the stationary corrugated snrfhee, the corm gated foot-piece, constructed 
as set forth. 2d, Id combination with tlie needle or Its thread, tho conical eiwol and guldo, for causing tho 
alack iu the thread to form the loop, and holding said loop from turning until seized by the loopor. 

73. Seed Dulls ; Stephen Burrows, Lima, Wisconsin. v 

Claim — The employment of a grooved ring fitted on the axle or shaft of n seed drill, in combination with 
tho peculiarly constructed tube, leading from the hopper into the groove of the ring. 

74. Cairo; William Campbell, Waterloo, Pennsylvania. 

Claim— Tho perforated and hinged floats, as an Improvement in the construction of dasher-head* for 
chnrns. 

7*. Extract* Of Fa Uir; Ibwwnna Carpenter, Mcdfbrd, Massachusetts. 

Claim— The described extract of fruit, prepared in tlie manner specified. 

76. Haxs-kills fob Ghjkdiso Apple*, Ac, ; R. P. Gark, Johnstown, New York. 

Claim— The described improved hand-mill for household use, in reducing apple*, potatoes. and other frnfts 
and roots to pomice— the teeth of the com blued cylinder and adjustable yielding concave 
arranged in the particular maimer set forth. 

77. Pa*texi50 fob Surer Stod*; Banes Clayton, Philadelphia, Pennsylvania. 

Claim— The hollow sliding cose and spring, in combination with tho tie or poet i 
operate together in the manner Bet forth. 
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18. Wire Fences: P. S. Clinger, Conestoga Centre, Pennsylvania. 

Claim— The combination of the pin with the ratchet in connexion with the mortised post* and the booked 
wire*, arranged aw descriUxl. 

79. Cottox Seed Planters; T. T. and H. W. S. Collier, Laternia Texas. 

Cliiim— The arrangement and combination of the distributor and the stirrer, constructed as described, 
to operat ■ in combination with the packing wheel. 

80. Si-airs tor Fire Arms; Henry W. Colvin. Pendleton County, Kentucky. 
Cbdm— The semi-circular form of the foresight with Its range-piece or bead and shade*, and triangular 



form of the hind-sight with its needle or range, tuul shades, substantially as described, aud for the puriwee act 
forth. 

81. Rotart Harrows; George Cook, Paris, Illinois. 

Claim — The arrau 
pivots, as specified. 

82. CorPEE-POTs; Solomon Crowell, Jr., Palmyra, New York. 

Claim— The combination of the perforated diffusing chamber, bavin- a tight conical bottom, with the 
concentric perforated digester, whereby the coffee Is exposed in a thin layer of nearly uniform thickness, to 
the water percolating nearly uniformly throngh all parts. 

83. Brakes por Railroad Cars; Henry Davis, Baltimore, .Maryland. ' ■> 

Claim— Increasing the friftlounl actlou-of the car brakes upon the peripheries of car wheels, by the In- 
troduction of sand, or its equivalent, between the frictional surfaces, at the time that tho brakes are brought 
In contact with the cur wheels. 

84. Piano-forte Actions; David Decker, City of New York. 

Claim — 1st, Attaching the relieving jacks and regulating screw directly to the key, or to some part car- 
ried by the key, so that the relating lever shall govern the action of the relieving jack, by ur through the. 
Raid regulating screw, whether construe t»d in this precise manner or in an equivalent, 2<l, The groove, in 
Combination with the tongue, pin, or equivalent, for the purpose of keeping the lifting-jack In Its proper 
position in relation to the repeating lever, ami for preventing any binding or sticking of said repeating lever 
and lifting-jack. 3d, So arranging the adjustable prece and repeating lever, both or either of them, so that 
thpir regulating screws, both or either of them, shall be at or near the end next toward the front of the key, 
in front of the hammer rail, for the purpose of Icing thus conveniently placed for regulating. 

85. Prison Lock; Sylvanu* A. Denio, Boston. Massachusetts. 

Claim — The lock or part, b, with its parti, c e i and k, arranged with each other, as described, to move, 
hold, anil lock the i 1 1, k, in door, I. when combined, positioned, and secured with lock, h. which in turn locks 
the shaft, all by turning a single knob— all the parts being constructed and operated in the peculiar manner 
described. 

86. IIexls tor Boots and 8hoes; Simeon Dodge, Jr., and Benjamin Potter, Jr., Marblebead, Massachusetts, 
Claim— A heel liaving a concave seat and a flat tread, with its rises united by cement. 

87. Switch-stand for Railroads ; Thomas Dougherty, Macon, Georgia. 

Claim— The combination or eccentric with the pln,c, through lever to bar, for the purpose of locking and 
unlocking the main pin, a, to and from notches, mil. 

88. Faucet ; Eugene Duchamp, St. Martinsville, Louisiana. 
Claim —Tie arrangement and combination of the oblique slot, handle, stem", and tube, so that on turning 



the handle, the stem will rise and fall with a spiral or screw 
tightness of packing. 
89. Filter l Eugcuc Duchamp, 8t. Martinsville, Louisiana. 

Claim — The employment of fine spun glass, arranged in tho manner set forth, in combination with the 
reservoir, floating valve chamber, and pure water chamber. 

©0. Apparatus for Hkatinq Water; Eugene Duchamp, St. MartlasvtUe, Louisiana. 

Claim— The combination and arrangement with the false bottom and tank, of the perforated casing, fire 
clainilter, draft-pipe, and smoke-pipe, as describe d. 

(This luvontlon consists in placing within a eyllndor or outer casing, perforated at the top and Imttom. a 
smaller cylinder, which lstter serves as a fire chain) s?r: these are placed In the centre of a tub having a false 
bottom, so that when the water, clothes, and soap are put around the boiler in the tuls and a fire made In the 
inner chamber, a constant rotary current of the water in the Mb will be obtained, and the dirt carried to the 
bottom of the tub.] 

91. Mop-head; John Fasig, West Salem, Ohio. 

Claim— The construction of a mop-head, consisting of the piece with tho slot and hole, in combination 
with tlie rod and notches, screw and nut, arranged as set forth. 

92. Harness ; Jacob Fassnacht, Now Mill town, Pennsylvania. 

Claim— The device of combining the hip-strap and breech band In ono continuous pieco for each half; 
united at B o to form the breeching. 

93. Hydraulic Oil Presses; William R. Fee, Cincinnati, Ohio. 

Claim — lit, The peculiar construction of the dies and followers, having tho grooves and conduits, and 
also the oil passages, to facilitate the expression of oil. 2d, The solid truss, when made a part of the press, 
and worked by means of the rack and pinion. 3d, The hinged hoop for charging the press. 

94. Cultivators; J. IL Frumpton, Hopewell, Ohio. 

Claim— The adjustable share standards attached to the parallel adjustable bars, D D, ' 
to the beam by the bar*, z tf, arranged as set forth. 

96. Churn Dash; Daniel K. France, Congress, Ohio. 



Claim-The metallic strips attached to the 
in the manner set forth. 



96. Churn; C. L. Gilpatrick, Sac©, Maine. 

Claim— The combination of tlie crank-shafts and state with the top, when said top Is provided with boxes, 
in which ploy slides through which the staffs pass. 
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On Embroidery by Machinery* By George Wallis. 

(Continued from page 277.) 

Discussion.— Mr. Frederick Lawrence inquired whether different 
colored silks or threads were worked in the machine at the same time. 

Mr. Wallis replied that in producing chintz effects, as many colors 
as might be necessary could he used in different needles, but in get- 
ting the shaded effects, as shown in some of the examples, the " trick," 
for such it really was, of shading the silk in dyeing from light to dark 
had to be adopted ; and thus a certain variety of effect was produced, 
although this was not always of a very artistic character. 

Mr. William Hawes said, looking at this paper, not with the eye 
of a manufacturer, because he had no knowledge to enable him to 
form an opinion upon the subject, but as being very interesting in a 
social point of view, he would offer a few remarks upon one or two 
matters connected with the subject. The first point which struck him, 
was that this invention afforded employment to women. It was that 
peculiar kind of occupation which, whilst stimulating the taste, was 
capable of becoming a domestic manufacture, and was, therefore, of 
the greatest benefit to that class which stood most in need of employ- 
ment. This machine appeared to effect ,the important end of the 
economical working of a costly niaterial ; for they understood from 
Mr. Wallis that they could measure, almost to the fractional part of 
an ounce, the quantity of silk necessary to produce a certain amount 
of embroidery ; and, when that fact was known, all temptation to 
fraud on the part of the work-people ceased ; whereas, in times past, 
when the silk machines were employed in the houses of the workers, 
they became a source of constant collision between the employers and 
the employed, in accounting for the material entrusted to them for the 
purposes of manufacture. If this machine was capable of doing cer- 
tain descriptions of embroidery, as well as, or better than, hand labor, 
and employed persons for whom employment was requirod, and, at 
the same time, allowed the manufacturer to entrust a valuable com- 
modity in the hands of the work-people, without fear of fraud — on all 
those grounds it must be regarded as a valuable addition to our me- 
chanical resources. They had been told that the machine was not, in 
all cases, capable of producing such perfect results as were obtained 
by hand labor ; but they were likewise told that for some descriptions 
of goods it produced a better and cheaper article than hand labor 
could supply. These were points which he thought were especially 
deserving the attention of the Society ; and he considered that they 
were very much indebted to Mr. Wallis for the clear manner in which 
he had put before them the benefits which manufacturers and the pub- 
lic might derive from machines of this kind. 

Mr. David Chadwick said, although not connected with this branch 

* From tlm Jour, of the Society of Art*, No. 333. 

You XXXVIII,— Third 8iriib^-No. 5.— Novbmbir, 1859. 29 
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of manufacture, ho wished to call the attention of Mr. Wallis to an 
omission in his paper. He did not hear that any mention was made 
of a gentleman in Lancashire who had devoted a great deal of atten- 
tion to embroidery — Mn Gilbert French, of Bolton. He had visited 
the works of that gentleman, and had noticed the large number of fe- 
males who were employed upon this beautiful work, and he had seen 
specimens of embroidery which, to his eye, were more beautiful and 
elaborate than those exhibited that evening. Although, as a Man- 
chester man, he felt proud of the honorable mention that had been 
made of Mr. Houldsworth, yet he thought it would have been well if 
Mr. Wallis had brought forward some specimens of hand labor in this 
branch -of art, produced by first-class workers of the present day, so 
as to compare them with the best productions of machine embroidery. 
As one of the public ho thought Mr. Wallis' s paper was somewhat de- 
fective in some portion of its statistics. He had given them minute 
particulars of the process by which the work was effected, but he had 
not given any comparison of the cost of producing these beautiful 
articles by machinery as compared with that of hand labor. To the 
public generally it was a matter of little importance by what means a 
particular article was produced ; tbey were only interested in the econ- 
omy of the production; Those who purchased these fabrics were as- 
tonished at the price at which beautiful table covers could now be 
obtained, as compared with the cost of similar articles ten or fifteen 
years ago. He should be glad to hear from Mr. Wallis, if he was able 
to furnish it, a comparative statement of the cost of producing these 
articles by hand labor and by machinery. During his (Mr. Chad- 
wick's) visit to Mr. French's establishment, he was informed that that 
gentleman supplied hand-worked patterns of embroidery of the most 
costly description, not only to every part of England, but almost to 
every part of Europe, and that he found, notwithstanding the increas- 
ing production of machinery, the demand for hand embroidery work 
had been constantly advancing. 

Mr. Wallis said he feared that Mr. Hawes had misunderstood his 
remarks as to the increase of domestic employment occasioned by the 
stimulated production of embroidery in 1847-8. The machines could 
never be brought into use in the houses of the workers like the sewing 
machines, as they were of too cumbrous and costly a character. All 
that was meant in this direction was to call attention to the fact that 
the demand for hand labor was increased by the action of the machines 
in cheapening production and thus stimulating demand. 

Mr. Hawes said he had merely quoted from the paper itself, which 
stated, " so far from interfering with the hand labor, it is a fact that, 
in 1849, there were in London alone some 2000 persons obtaining 
their living from embroidery who had never done so before, and in 
Scotland and the north of Ireland some thousands of females were 
employed in this industry, not in large factories, but in their own 
houses." 

Mr. Wallis continued— With respect to Mr. D. Chadwick's re- 
marks, it happened that Mr. Chadwick was a statist, and he (Mr. Wal- 
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lis) an artist ; both studied figures, but they were of a different kind. 
He had great respect for figures in arithmetic, and no doubt it would 
have added to any value there might be in his paper if some compa- 
rative statement could have been made as to the cost of production in 
certain classes of work by machine and hand embroidery. It hap- 
pened, however, that one or two articles would be no test whatever 
for any other article, as each would have to be judged of by the quan- 
tity of work in each under the precise conditions of its production, 
for, as shown in the paper, economy in machine embroidery deponded 
upon the greatest use of the needles, and adaptation of the pattern to 
length of thread, kc. With respect to the excellent productions of 
Mr. Gilbert French, of Bolton, he (Mr. Wallis) thought he had care- 
fully guarded himself from misapprehension when he stated that his 
subject was commercial and not artistic embroidery ; besides, he had 
illustrated by a reforence to certain examples, the fact that the ma- 
chine could not produce large and massive patterns of an exceptional 
character with the same economy as small repeats ; nor did he believe 
that, on the whole, the larger works would possess the artistic quali- 
ties of good hand embroidery. His object had not been comparison, 
but a simple statement of what the embroidery machines could do. 

Mr. G. F. Wilson, F. R. S., said there was one point of great in- 
terest mentioned in the paper, which had a particular bearing upon 
the matter which they were all so anxiously discussing — namely, the 
great Exhibition of 1851. It had been shown that this machine had 
been first brought out at the national exposition of products at Paris, 
which was another fact added to the many that had already appeared 
in the Journal of the Society in connexion with exhibitions. 

The Chairman remarked that it would be clear to all present that 
when Mr. Wallis undertook to read this paper, he entered upon a diffi- 
culty. When he (the Chairman) first heard the announcement of this 
paper, he could not conceive how Mr. Wallis could make them com- 
prehend the subject without a machine to illustrate it. But they must 
all admit that ho had explained it well, and that they now really un- 
derstood how embroidery by machine was accomplished. With regard 
to the statistics of economy by this process, which had been asked for 
by Mr. Chadwick, they would understand that in a certain class of 
goods the economv was twentv times as great as in others. Some of 
these machines would carry 100 of these needles in, one length, and 
work two frames at the same time — working 200 needles in a simul- 
taneous operation. It appeared that a machine of this description re- 
quired the attendance of one person to work the pantagraph point, 
four girls to move the frame, and three others to thread the needles. 
Thus, they had 200 needles at work with the labor of 8 persons, which 
made a proportion of 25 needles to 1. In some cases there would be no 
economy at all in the use of the machines; but it was in such articles as 
table covers and embroidered cloths that the economy of the machines 
was most apparent. In the embroidery of one of the table covers exhi- 
bited, they would probably have two rows of 96 needles each at work, 
and from the length of the frame they could work two covers at once; 
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and, at the same time, the manufacturer had the satisfaction of know- 
ing that he could not be robbed of his silk, as thej could calculate 
almost to a drachm what quantity of silk was consumed in working a 
particular pattern. Mr. Wallis did not go quite far enough back in 
his history of the use of these machines. He (the Chairman) remem- 
bered that about the year 1834, Mr. Schwabe undertook a very large 
contract from a city house for embroidered merino dresses ; he believed 
that was the occasion of the first introduction of machine embroidery 
for ladies' dresses. He might observe that since sewing machines 
were introduced they had heard very little about distressed needle- 
women, and it was evident that the introduction of the embroidery 
machine had greatly increased the demand for that branch of labor. 
Machine labor and hand labor acted and re-acted upon each other, 
the one creating a demand for the other. He had now to propose 
that which ho was sure would be passed with acclamation, namely, a 
vote of thanks to Mr. Wallis for his interesting paper. 

The vote of thanks having been passed, - 

Mr. Wallis briefly acknowledged the compliment. 

The paper was illustrated by a large number of fine specimens of 
machine embroidery, lent by Messrs. Houldsworth & Co., of Manches- 
ter, as well as by several working diagrams prepared by Mr. Wallis. 
Messrs. Wilson and Newton exhibited their Boudoir Sewing Machine. 



Heat-conducting Power of Alloys*^ 

(Continued from page 190.) 

In the Mining Journal of last week we gave so much of the paper 
by Messrs. Crace-Calvert and Richard Johnson as related to the con- 
ducting power of pure metals, and now purpose giving a sketch of the 
remaining portion of the paper, to which, from its elaborate charac- 
ter, it is impossible to do full justice. With respect to the influence 
of small amounts of impurities on the conducting powers of metals, 
they thought it would be useful to ascertain the influence which 1 per 
cent, of a metal exercises when added to another, and these are the 
curious results obtained with gold and silver : — The conducting power 
of pure gold was found to be 981, taking silver at 1000, whilst gold 
with 1 per cent, of silver was only 840. Therefore the addition of 1 
per cent, of silver, the best conductor, to gold diminishes its conduct- 
ing power nearly 20 per cent. 

They also examined the influence of carbon on the conductibility 
of iron, and they found the difference to be about 18 per cent. ; thus 
malleable iron is 436 ; steel, 307 ; and cast iron, 359. The influence 
of a non-metallic substance on a metal is confirmed by the results ob- 
tained. Cast copper is represented by 811 ; with 1 per cent, of ar- 
senic, 570; with 0-5 per cent, of arsenic, 6G9; and with 0-25 per 

• From the London Mining Journal, No. 1 232. 

fPor Uto information of our non -chemical readers— Sn means tin; Ph, lead: 8b, antimony; Bl, bismuth; 
Cu, copper; So, sine Sn 8Cu mean* 1 part of tin combined with 3 parts of copper, and so on. 
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cent, of arsenic, 771. The conduction of heat hy alloys may he con- 
sidered under three general heads — 1. Alloys which conduct heat in 
ratio with the relative equivalents of the metals composing them. — 
2. Alloys in which there is an excess of equivalents of the worse con- 
ducting metal over the number of equivalents of the better conduc- 
tor, and which present the curious and unexpected rule that they 
conduct heat as if they did not contain a particle of the better con- 
ductor. — 3. Alloys composed of the same metals as the last class, but 
in which the number of equivalents of the better conductor is greater 
than the number of equivalents of the worse conductor; in this case 
each alloy has its own arbitrary conducting power; the conductibility 
of such an alloy gradually increases, and tends towards that of the 
better conductor of the two metals composing the alloy. 

The first class are those which conduct heat in the ratio of the con- 
ductibility of the metals composing them. This class is represented 
by the alloys of tin and lead and tin and zinc : — 



TIM AMD LEAD. 

Formula of the alloys Silvery 1000. 
and percentage. Found. Calc. 

6 8 n =73-97+ 1 Pb«*26*03 . .386 . . . 386 

4 8n 69.44 1 Pb 30*56 . . 881 ... 381 

3 8n 63-01 1 Pb 36-99 . . 875 . . . 373 

2 8n 6318 1 Pb 46-83 . . 350 . . . 350 

1 8n 36-22 1 Ph 63-78 . . 230 . . . 236 

1 8n 2211 2 Pb 77-89 . .313 ... 317 

1 8n 15-91 3 Pb 84-00.. 81 1 ... 309 

1 8n 12-44 4Pb 87-56.. 301 ... 304 

1 Sn 10-20 5 Pb 8 9 80.. 299 .. .301 



TIN AND ZINC. 

Formula of the alloya Silvers 1000. 
and percentage. Found. Calc. 

5 Zn SB73-434- 1 8n=26 57 . . 641 ...572 
4 Zn 68-86 1 8n 31*14 .. 574 ... 564 
3 Zn 62-43 1 8n 37*67 . . 630 ... 561 
2 Zn 63-11 1 8n 46-89 .. 622 ... 632 
1 Zn 35-6 1 8n 64-39 .. 601 ... 495 
1 Zn 21-65 2J3n 78-35 .. 476 ... 467 
1 Zn 15*65 8 8n 84-45 .. 468 ... 451 
1 Zn 1214 4 8n 87-86 . . 457 . . . 447 
lZn 9-95 6 8a 90-06 .. 466 ... 442 



The above two series of alloys were the only ones which conducted 
heat as above stated, and from experiments they believe that the 
metals composing these alloys are simply mixed, and not combined 
together. 

' The study of the class of alloys containing an exoess of the worse 
conducting metal being moBt interesting, they made many experiments 
to discover why the presence of one metal completely annihilates the 
conducting power of the other, especially when the latter is the better 
conductor of the two. The following statements afford an illustra- 
tion : — 

LEAD AND ANTIMONY. ANTIMONY AND BISMUTH. 

Formula of the alloys Silver =1000. Formula of the alloys Silvers 1000. 
and percentage. Found. Calc. and percentage. Found. Calc. 

1 Pb=6l-61+1 8bs*38-39 . . 190 ... 251 1 I 8b«37*74-f I Bi™ 62-26 . . 62 ... 110 
1 Pb 47-60 2 8b> 62-40 . . 185 ... 237 I 1 8b 28*26 2 Bt 76*74 . . 69 . . . 91 
1 Pb 84-86 3 8b 66-14 r . 184 ... 225 I 8b 16-81 3 Bt 83*19.. 69... 83 
1 Pb 28.63 4 8b 71-37 .. 179 ... 219 1 8b 13-17 4 Bi 86-83.. 47... 77 
1 Pb 24-30 5 8b 75-70 .. 179 ...215 1 1 8b 10-82 5 Bt 89*18 .. 48... 76 

It will be perceived that the alloys of lead and antimony conduct 
heat almost as if the square bars examined were composed of pure 
antimony, for if lead had influenced the passage of heat through the 
bar*, the conducting power of the alloys would have been much higher. 

39* 
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COPPER AND TIK. 

Formula of the alloys 8ilver«= 1000. 
and percentage. Found. Calc. 

Cu=» 9-7S+5 8n=90-27 . . 396 ... 459 
8n 38 21 3Cu 61-79 . .494 ... 670 
8n 31-73 4 Cu 68-27 155 ... 68G 
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The most important series of this class of alloys are those composed 
of tin and copper. The results obtained were : — 

COPPER AXD TW. 

Formula of the alloys Silvers 1000. 

and percentage. Found. Calc. 

Cu«s34«98+ 8o«65-02 . . 415 ... 658 
Cu 21-21 2 8n 78-79 .. 431 ... 504 
Cu 15-21 3 8n 84 79 . . 423 . . . 481 
Cu 1186 4 8n 88-14 .. 406 ... 468 | 8n 27-10 5 Cu 72-90 .. 207 ... 70ft 

The results obtained with one part tin and four parts copper were 
so extraordinary that the bar first prepared was re-melted and cast, 
from a fear that there might be in the mass some vacant space, or hole, 
impeding conduction ; but as it yielded the same results when sub- 
mitted to experiment, they decided to make a new bar, weighing most 
carefully the metals to be used, and also the bar when cast ; the loss 
being only. 0*5 per cent., they were satisfied that the bar was sound, 
and still it gave the same figures as the bar first experimented with, 
and, therefore, they concluded that an alloy of tin and copper contain- 
ing 68 per cent, of the latter metal, has a conducting power five times 
less than it should have according to theory. From the above results, 
it is highly probable that these alloys of tin and copper, and especially 
the three last, are definite chemical compounds ; for if they were mix- 
tures they would conduct heat in ratio to the equivalents of the metals 
composing them, and would not each have a peculiar and different con- 
ductibility. These views were substantiated by experiments which 
they have made with square bars, composed of sectional parts of cop- 
per and tin. These bars were made by Mr. Dancer, a very skilful 
optician, and the parts were soldered together with tin solder, in so 
thin a layer that it did not occupy a space of 0*25 millimetres in the 
five junctions. The first three bars they employed were of the usual 
dimensions, and composed of cubes of copper and tin, each 1 cub. cent., 
arranged in the following order : — Bar No. 1 — 2 cubes tin, 2 cubes 
copper, 2 cubes tin ; bar No. 2 — 2 cubes copper, 2 cubes tin, 2 cubes 
copper ; bar No. 3 — cubes of tin and copper alternately. These bars 
conducted heat nearly as the theoretical results indicate, No. 1 giving 
541 (silver = 1000), whilst 568 was the theoretical calculation ; No. 2 
giving 575, 696 being tho theoretical number, and No. 3 giving 570 
instead of 634. The slight difference being probably due to the tin 
solder existing between each cube, and to the cubes not being perfect 
in all their dimensions. They were, however, not prepared for the 
curious results obtained with a bar composed of two longitudinal bars 
of tin, soldered to two of copper, and placed in juxtaposition; for 
although it contained in 100 parts the same weight of tin and copper 
as the last bar, it conducted heat at quite a different rate ; in fact, 
its conductibility was the same as if the bar had been composed en- 
tirely of pure copper, and did not contain half its bulk of tin — this 
bar (No. 4) gave 829, whilst theoretically it should only have given 
634. These interesting results were confirmed by having similar bars 
made of copper and aino and copper and lead ; the former gave 842, 



Digitized by Google 



Seat-conducting Power of Alloy %. « 343 

whilst 731 was calculated ; the latter 723, whilst 515 was calculated. 
They next had a har (No. 7) made in which there was the same relative 
weight of tin and copper, hut in which the surface of the two metals in 
contact was only one-half of that in the bar No. 4, and although the re- 
sults leave some doubt whether the surfaces have an action, the figures 
are sufficiently different to deserve serious consideration. Although 
bars 4 and 7 theoretically gave the same results, it was found by ex- 
periment that whilst the former gave 829, the latter gave but 757. 
From their researches they conclude that tin, zinc, and lead exercise 
a marked action on the conductibility of the copper. 

With respect to alloys in which there is an excess of the good con- 
ductor, the peculiar properties of the four bronze alloys, Sn 2 Cu, 
Sn 8 Cu, Sn 4 Cu, and Sn 5 Cu, having already been mentioned, they 
would have nothing, more to add to them if it were not to illustrate 
the extraordinary influence which tin exercises on tho conductibility 
of copper, and also to show that when there is a great excess of a 
good conductor in an alloy it overcomes the resistance of the bad con- 
ductor, and, in consequence, the conductibility of such alloys increases 
with the proportion of the good conductor. 



TIN AND COPPKB. 

Formula of the alloys Silver — 1000. 
and percentage. Found. Calc. 



8 ns «2710+ 5 Cu«72 90 . . 207 . . . 705 
Sn 16-68 10 Cu 84-32.. 307 ... 749 
8n 1103 15 Cu 88-97 .. 402 ... 768 
8n 8-51 20 Cu 91-40 .. 465 ... 778 
Sn 6-83 25 Cu 93 17 .. 475 ... 784 



BISMUTH AND ANTIMONY. 

Formula of the alloya 8iWer=al00«. 
and percentage. Found. Calc. 

Bi«62-26-f Sb«37-74 . . ,62 ... 110 
Bi 45-21 2 8b 64 79 .. 76... 132 
Bi 35-48 3 8b 64-52.. 80 . . . 145 
Bi 29-20 4 8b 70-80 . . 96 ... 153 
Bi 24-81 5 8b 75-19 .. 108 ... 159 



The influence of excess of equivalents of lead is not so striking. 
Tho alloys of zinc an'ft copper do not offer the distinctive degrees of 
conductibility that the alloys of copper and tin or bismuth and anti- 
mony present ; but this may bo due to the conducting powers of cop- 
per and zinc being within a few degrees of each other. 



ANTIMONY AND LEAD. 

Formula of the alloya Silver — 1000. 
and percentage. Found. Calc. 

Sb==38-39-|- 2 Pb=61-61 .. 190 ... 251 
8b 23-69 4 Pb 76-32 . . 204 . . . 265 
8b 17-20 6 Pb 82-80 .. 221 ... 27 1 
8b 13-48 8 Pb 86-52 .. 219 ... 274 
8b 11-08 10 Pb 88 92.. 280 ... 276 



COPPER AND ZINC. 

Formula of the alloya 8ilver = 1000. 
and percentage. Found. Calc. 

Cu = 49-32+ Zn= 50-68 .. 888 . ..718 
Cu 32-74 2 Zn 67-26 . . 428 . . . 687 
Cu 24-64 a Zn 75-36 .. 631 ... 672 
Cu 19-57 4 Zn 80-43 . . 689 . . . 663 
Cu 16-30 6 Zn 83 70 .. 696 ... 657 



It is probable that Cu 2 Zn, and Cu 3 Zn are definite compounds, 
for not only have they a special conducting power of their own far 
below that of the metals composing them, but also they are perfectly 
crystallized. The most splendid of all the brass alloys is the alloy 
Cu Zn, which is of a beautiful gold color, and crystallized in prisms 
often 3 centims. long. These crystals are also interesting on account 
of their extraordinary elasticity. It is surprising that so cheap an 
alloy has not been employed in commerce, for no commercial brass 
contains more than 30 to 35 per cent, of zinc, whilst the above con- 
tains 50-68 of this metal. The only explanation eppears to be that 
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if copper be alloyed with more than 50 per cent, of zinc, the alloys 
formed do not possess the color of brass, but become white as zinc ; 
and, therefore, manufacturers have never tried to unite these metals 
in the exact proportions given above. It is remarkable that a varia- 
tion of a few per cent, in the relative proportions of the two metals 
no longer yields the beautiful alloy noticed, but only a white and 
comparatively useless one. 

Alloys with an excess of copper gave the following results : — 
Zn 2 Gu, found 621 (silver— 1000), calculated 748; Zn 3 Cu, found 
680, calculated 764 ; Zn 4 Cu, found 666, calculated 770; Zn 5 Cu, 
found 715, calculated 780. They also thought it useful to analyze 
the following commercial alloys and determine their respective con- 
ducting powers, and the results obtained 'were — Yellow brass (Cu= 
64-f-Zn— 56), found 558 (silver— 1000), calculated 712; pumps and 
pipes (Cu=80+Sn—5-fZn — 7*54- Pb — 7-5), found 426, calculated 
707 ; mud plugs (Cu— 80 + Sn = 10 + Zn), found 894, calculated 754 ; 
large bearings (Cu = 82-05 + Sn= 12-82 + Zn=5-13), found 345, cal- 
culated 751. It is extraordinary to find what a low conducting power 
these alloys possess; for, with the exception of "yellow brass," they 
do not conduct heat better than wrought and cast iron ; thjs is due to 
the impurity of the metals employed, and shows the advantage that 
there will be in substituting for them some of the much cheaper alloys 
above described. The second part of the paper on " Amalgams" will 
shortly be published. 



Proximate Analysis of Coal Tar. By Mr. Crace Calvert. 

From a communication addressed by this gentleman, and read before 
the Academy of Sciences of Paris, we extract the following account of 
the constitution of coal tar from different kinds of coals : 





Be,,... 


Carbolic 
acid. 


Paraffine. 


Naphtaline. 


Neutral 
hydrates of 
carbon. 


Pitch. 1 


Boghead, 




; 


41 


0 


30 


14 


Canticl, 




14 


0 


15 


40 


22 


Newcastle, 


2 
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58 


12 


23 


Staffordshire, 


5 


9 


o 


22 


35 


✓ 



Of these substances, he remarks, that the carbolic acid alone pos- 
sesses any practical amount of antiseptic power. But he finds this 
substance in so small a proportion as iVogj very valuable as a preserva- 
tive against offensive putrefactions. He states that the skin of an 
animal rubbed with carbolic acid on the inside, remained free from 
vermin for several years. 

M. Chevreul reminded the audience that the^ carbolic acid has also 
been known under the namo of Phenol, Phenic acid, Phenic alcohol, 
hydrate of phenyle. 
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Particulars of the Steamer Champion. 

Hull built by Harlan & Hollingsworth k Co., Wilmington, Dela- 
ware. Machinery by Allaire Works, New York. — Owner, C. Vander- 
bilt. — Intended service, Pacific Ocean. 

Hull. — 

Length on deck, from fore part of stem to after part of 

item post, above the spar deck, . . 243 

" at load line, . . .236 

Breadth of beam, molded, . .'35 

Frame*— apart at centrea, 19 and 20 inchea — 

M sketch of ahape | — depth 4 ina. — width If ina. 
Plates— lft strakca from keel to gunwale. 

44 thickness, J, jfr, J, and 7- 16th inchea. 
Croa* floors— 22 ina. high and 8 ina. apart— $ and 9-16tha 

inchea thick, and capped with angle iron. 
Keel (J —depth 7 ina., dimenaiuna 3-16ths. 
Riveta — diameter } inchea — apart 2J inches — single and 
double riveted. 

Depth of hold, . . .18 

44 to spar deck, . • 25 

Length of engine room, . . .66 

Draft of water forward and aft, . 10 

Tonnage, . . 1490. 

Area of immersed section at load draft of 10 ft., 346 aq. ft. 
Contents of banker a in tona of coal, . 500. 

Masts two— Rig — Foretopaail schooner. 

Engines. — Vertical beam. 

Diameter of cylinder, . . 
Length of stroke, . , 

Maximum preaaure of steam in pounds, . 30. 

Maximum revolutions at above pressure, . 20. 
Cut-off— half atroke. 

Weight of engines, . . . 340,000 lbs. 

Boil bus. — Two — Return flued. 
Length of boilera, 

"■ ■ jSKST. • 

Height " exclusive of steam chimney, 



it 
U 



2 inches. 
10 44 



42 inches. 
10 feet. 



24 feet 

10* 44 6 inches. 
9 « 6 44 
9 " 6 " 



Weight 44 with 
Number of furnaces, 
Breadth 

Length of grate bars, 
Number of flues, 



Internal diameter of flues, 

Length of flues, 

Heating surface, . 
Diameter of amoke pipe, 



190,000 lbs. 
(2 in each.) 4. 

• • 

( above 5. 

* ( below 10. 
(below 2 of 21 ins. & 8 of 
( above, 



•1 
7 



<« 



8 
1 



( above, 
( below, 



Height 44 above grates, 

Consumption of coal per hour, 

Paddlb Wheels. — 

Diameter over hoards, 
Length of blsdca, 
J)epth 

N umber 44 



2491 aq. feet. 



one ton. 



1 
17 
11 

6 
66 



13 

«* 

10 



30 feet. 

6 44 6 inches. 
18 44 



26. 



Remarks. — One independent steam, fire, and bilge pump — boil- 
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ers, chimney, and smoke pipe protected from communicating fire, by 
felt and iron. Three bulkheads ; 12 fore and aft keelsons — 2 of 42 
inches high by ^ths thick, and 10 of 20 inches high by T 9 8 and } ins. 
thick. Stringers on main deck 14 by J ins. Deck clamps L 26 by £ 
inches ; 79 state rooms; 315 steerage berths. Date of trial, Septem- 
ber, 1859. C. H. H. 



235 feot. 
32 " 



16 
23 
66 
18 
16 



" 6 inches. 
u 3 <» 

« 

it 

H 



548 sq. ft. 
1600. 
160. 



70 inches. 



4 feet. 



For the Journal of the Franklin Inititnto. 

» 

Particulars of the Steamer R. R. Ouyler. 

Hull built by Samuel Sneden. Machinery by Allaire Works, New 

York. Intended service, New York to Savannah. 

Hull.— 

Length on deck, 
Breadth of beam, ■ 

Floor timbers — at throat molded 14 inn., sided 10 and 12 ins. 
Frames — apart at centres 24 inches. 

" strapped with diagonal and double laid iron straps 
4 by | inches. 
Depth of hold, 

" to spar deck, 

Length of engine, boiler, and coal 
Draft of water at load line, . 

" below pressure and revolutions, 

Area of immersed section at this draft, 
Tonnage, custom house, 
Contents of bunkers in tons of coal, 
Masts and rig — Fore topsail schooner. 

Engines — Vertical direct. 

Diameter of cylinder, . . 

Length of stroke, 

Maximum pressure of steam in pounds, 
Cut-off at one half stroke. 
Maximum revolutions per minute, 

Boilbes— Two— Horizontal tubular. 

Length of boilers, 
Breadth " 

Height " exclusive of steam chimney, 
Number of furnaces, . 
Breadth of furnaces. 
Length of grate bars, 
Number of tubes, 

Internal diameter of tubes, . 
Length of tubes, 
Heating surface, (fire and flues,) 
Diameter of smoke pipes, 
Height 

Description of coal, 
Draft. . 

Consumption of coal per hour, 
Propeller.— 

Diameter of screw, . . . 16 feet. 

Length of blades, . . 4 " 9$ inches. 

Pitch of screw, fc . 22 " 6 

Number of blades, . . 4. 

C. H. H. 



25. 
45. 



17 feet 4 inches. 
13 " 6 " 
13 « 9 " 



288. 



6285 Bq. ft. 



Anthracite. 
Natural. 
0-71 tons. 



3 

7 



14 

4 
21 



" 11 
« 6 



1C 



(1 
(« 
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For Mm Journal of the Franklin Institute. 

Particulars of the Steam Ferry Boats Marion and Gen. Warren. 

Hulls built by Rosevelt & Joyce. Machinery by Novelty Iron Works, 
]jTew York. Intended service, New York to Brooklyn. 
Hull.— 

Length on deck, from fore part of stem to after part of 

stern post, above the spar deck, . . ]42 feet 6 inches. 

Breadth of beam at midship section, . 33 44 

Floor timbers, at throat— molded, 13 ins.— aided, 5* ins. 
Frames — apart at centres, 24 ins. 

Depth of hold to spar deck, . . . 12 44 4 44 

Length of engine and boiler space, . . 59 44 

Draft of water at load line, . . . 6 44 

Draft of water at below pressure and revolutions, . 6 " 

Area of immersed section at this draft, 170 sq. ft 

Tonnage, custom house, . .521. 

Ekgiks. — Vertical beam. 

Diameter of cylinder, . . .38 inches. 

Length of stroke, . . .9 feet. 

Maximum pressure of steam in pounds, . 25. 

Cut-ott", at . . . 4 « 6 44 

Maximum revolutions per minute, . 28. 

Weight of engines and wheels in pounds, 63,700. 
Boilbr. — One— Cylinder, with drop return flues. 

Length of boiler, . . .25 feet. 

Weight " without water, in pounds, 81,159. 

Number of furnaces, . . 2. 

Breadth 14 . . 3 44 10 

Length of grate bars, . . - . 6 44 10 

Number of flues, . .16. 

Internal diameter of flues, . 14 of 14 ins., 2 of 24 ins. 

Length of flues, $ a PP<* and lower, • 13 « 5 

8 ' (centre, . . It " 3^ 

Heating surface (lire and flue), . 1198 sq.ft. 

Diameter of smoke pipe, . . . 3 44 <■ 4 

Height 44 from top of boiler, . 40 44 

Description of coal, . . Bituminous. 

Draft, . . Natural. 

PaDDLB WhBILS.— 

Diameter, . . . .18 feet 6 inches. 

Length of blades, , . . . 8 44 

Depth 44 . . . , 24 » 

Number 44 . 18. C. H. H. 



- 



■« 

« 



Straw Matting. 

The Abb& Moigno notices in the Cosmos the introduction of a new 
article, which is a tissue of straw, made of indefinite length, and of 
any breadth not greater than one metre, (1 T ' 2 yards.) It is made by 
uniting plaits of the straw by thread of preserved hemp or galvanized 
on tin wires. The fabric is made in a loom, and at the rate of 100 sq. 
yards per day by a single skilled workman. These mattings are ex- 
tensively used to protect the vineyards and gardens, and experience 
seems to show that they form a very valuable improvement. 

Cosmos, 1st July, 1868, p. 8. 
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Particulars of the Steam Ferry Boats Ethan Allen and 

Commodore Perry. 

Hulls built by Thomas Stack, Williamsburgh. Machinery by Nov- 
elty Iron Works, New York. Intended service, New York to Brook- 
lyn. 

Hull.— 

Length on deck, from fore part of stem to after pari of 

stern post, above tbe spar deck, 
Breadth of beam, . . . 

Floor timbers, at throat— molded, 13 ins.— sided, 5 J ins. 
Frames— apart at centres, 24 inches. 
Depth of hold, , 
Length of engine and boiler space, . 
Draft of water at load line, . 

below pressure and revolutions, 



144 feet 6 
33 » 



12 - 

69 " 6 « 

6 n 

6 « 



Area of immersed section at this draft, 
Tonnage, 

Engine. — Vertical beam. 

Diameter of cylinder, 
Length of stroke, 
Cut-off at, 

Maximum pressure of steam in pounds, 

M revolutions per minute, 
Weight of engines in pounds, 

Boilkr. — One — Drop flucd. 

Length of boilers. . . 
, Breadth 

Weight " without water, 

Number of furnaces 

Width 

Length of grate bars. 
Number of flues. 
Internal diameter of flues, 

Heating surface, . 
Diameter of smoke pipe, 
Height 

Description of coal, 
Draft, . 

Pajdlb Wheels. — 
Diameter, 

Length of blades, • 
Depth M 
Number " 



HO sq. ft. 
527. 



25. 
28. 
63,700. 



31,159 lbs. 

2. 



16. 



14 of 14 ins., 2 of 24 ins. 



1198 sq. fU 



Anthracite. 
Natural. 



18. 



38 

9 feet. 
4 « 6 

25 feet. 
9 " 



3 " 10 
6 " 10 

u 2 U 



a « 

40 " 



18 feet 6 inches. 
8 « 
2 « 

C. H. H. 



Persistent Activity of Light. 

In former numbers of our Journal we have given an account of the 
extraordinary experiments of M. Niepce de St. Victor, by which it 
was shown that when a sheet of paper impregnated with certain sub- 
stances, (t. e. tartaric acid,) is exposed to the solar light and then en- 
closed in a perfectly tight box, a photographic action takes place, by 
which pictures may be printed as though in the light. 

This subject has been farther investigated by M. TAbb6 Laborde, 
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who is led hy his experiments'to conclude that the active agent "is an 
emanation } not a radiation." 

The following are two of his experiments : 

I. The sensitive paper was partly covered hy a glass plate in con- 
tact with it; another plate of glass or ivory was placed across the first, 
so as to oppose the direct radiation from the part which it covered, hut 
not to the circulation of any vapors emanated ; when the box was open- 
ed, the paper was found evenly blackened throughout, except under 
the glass in contact with the paper. 

II. The box containing the insolated sheet was left for four hours 
in a warm place. M. Laborde then opened it carefully, and holding 
the opening downwards, gently withdrew the sheet ; then quickly fix- 
ing the sensitive paper upon the cork, he re-closed the box and placed 
it in a cool place. When it was again opened, after twelve hours, the 
sensitive paper was found blackened, notwithstanding the absence of 
the insulated sheet. — Cosmoe. 

- 

« k 

• 

• * 

For the Journal of the Fraiiklro ImUtute. 

Further Performance of the U. S. Steam Sloop " Wyoming." 

In the last number of this Journal (p. 267), the results of the engi- 
neers' trial trip of this ship were given. Since which, the ship having 
departed on a cruise to the Pacific, the capacity of her machinery was 
tested in the Delaware Bay, and the result reported from the Break- 
water. On this occasion, the coal used was "Broad Top," mined in 
Pennsylvania, a "semi-bituminous" coal, free from sulphur, emitting 
no smoke except when freshly fired, and of free burning properties. 
The draft of the ship was greater than on the previous trial, viz : — 

Forward 13 feet 8 inches. 

Aft . . 13 •« 4 « 

During the passage down the Delaware, the following is the 



Stbam Loo. 



Hoar. 


8 teem 


Vacuum 


Throttle 


I Cut-off 
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Revolutions 




pounds. 


inches. 


open. 


inches. 
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per minute. 


9 to 10 
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1000 
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23-0 
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1240 


76-1 
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23- 0 


•40 


1755 
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23-2 


•40 
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75-3 


6 


24 


23-0 


•40 


£S.S 


2680 


69-2 


















25*25 


23-34 


•89 


14-0 


1897 | 72-3 



A verage H. P. developed in whole time, . 791-54 (calculated.) 

'• coal per H. P. per hour, in pounds, . 2*40 including spreading fires. 
Highest H. P. developed by indicator diagram, 1088*7, at 80*} revolutions. 

« number of revolutions per minute, 85. 
All the furnaces (14) were in use during this time. 

Vou XXXVIH.-Third 8irim.— No. 6.-Nov*mb«b, 1869. 30 
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The following diagrams show the performance of the engines at the 
time the above power was indicated. 



Forward Engine. 

(Full lines.) 

Date and hoar, Oct. 6, lfi P. M. 
Revolutions per minute, 80-5 



Pressure of steam, 

Throttle valve, 

Vacuum, 

Cut-off, 

Mean pressure, 

Indicated H. P., 



270 
wide. 

23-6 
15 ins. 

22-09 
528-68 



After Engine. 

(Dotted lines.) 

Date and hour, Oct. 5, 1-5 P. M. 
Revolutions per minute, 80*5 



Pressure of steam, 

Throttle valve, 

Vacuum, 

Cut-off, 

Mean pressure, 

Indicated H. P., 



270 
wide. 

33-5 
IB ins. 

23-22 
559 89 




The speed of the ship at the above deep draft (having 266 tons o^ 
coal on board at starting), was 10*58 geographical miles per hour, and 
when the above cards were taken, the log showed a speed of 11*25 
knots per hour. The slip of the screw averaged 20*6 per cent. 

On the outward trip to Charleston reported in the last number of the 
Journal, the slip was 16 per cent., the ship drawing on an average 13 
feet aft, 12 feet forward. 

On the homeward trip the slip was 19'1 per cent., the ship drawing 
on an average 12 feet 8 inches aft, 11 feet 10 inches forward. 

It would thus appear that at sea the slip would average in smooth 
weather and half coal in, about 17 to 18 per cent. 

Evaporation of the Boilers. 

By reference to the indicator diagram taken during the homeward 
passage from Charleston (vide p. 271), and to that of the after engine 
at the same time (not published), it appears that, by averaging all 
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four ends, the actual point of cutting off was 10*2 inches, and the 
initial pressure of steam entering the cylinders, 15*3 pounds above the 
atmosphere, of which the volume is 880. 

The total clearance and space in ports for each end equals 1*9 
inches of stroke. 

The volume of steam used, by the diagrams, was therefore 10*24- 
1-9—12-1 inches of stroke, or for four ends, 12*1 X4—48-4 inches; 
and, as the area of each cylinder is 1964 sq. inches, the volume was 
1964x48-4x72 revolutions = 68441 04 cubic inches=3960 cubic feet 
of steam; Vs 6 o°— 4 50 CUD *° feet x 62*5— 28,1-5 pounds of water per 
minute. 

The coal consumed averaged 2-73 pounds per hour per H. p., or 

~~6<K~" "" 29 15 P oan<j8 P er minute - Her Ktt H^l.— 9 * 65 pounds 

of water evaporated by one pound of fuel. 

By the diagrams given above, the mean point of cutting off in all 
four ends was 13-7 inches; and the mean entering pressure, 22*8 
pounds above the atmosphere, of which the volume is 717. Hence 
13-7 + 1-9— 15-6 x 4x1964x80-5 „ An , . r e . 

— — 17°8 " m per mm " 

5709 

ute; y^j-— 7-404 x 62-5—462-75 pounds of water per minute. 

As this trial was too short to indicate the correct hourly consump- 
tion of fuel, the rate per H. P. per hour may be assumed as the same 
as previously found, viz : 2*73 pounds ; and the consumption would 

then be ^8 7 h.j>. x 2 73 p 0UD( fo 0 f ooa ] p er minute. There- 

462-75 . 

fore ^ ^ =9-32 pounds of water per pound of fuel, as the rate of 
evaporation. 



Gilding Textile Fabrics.* 

Gold stuffs are generally manufactured by weaving gold thread, 
which renders the tissue stiff and heavy. M. Burot has just discover- 
ed a method of gilding stuffs by means of electrical agency. The 
piece to be gilt, whether made of silk or any other material, is dipped 
into a solution of nitrate of silver and ammonia; after remaining in 
this solution a couple of hours, the stuff is taken out, and when dry 
exposed to a current of pure hydrogen gas, which reduces the salt, 
and leaves the silver in a metallic state on the stuff. A silvered sur- 
face is thus obtained, which is easily gilt over by the usual galvano- 
plastic methods. Beautiful specimens of gilt and silvered lace were 
exhibited in London some five yeara since. They were of French ori- 
gin, but the process was not made known. 
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For the Journal of the Franklin Institute. 

Remarks on the Aurora of August 28th, 1859. 
By Bbnjamin V. Marsh. 

In this, as in other great auroral displays, there were evidently two 
systems of bodies or appearances situated in planes nearly at right 
angles to each other. 

First. Horizontal bands of dense whitish cloud, stretching across 
the heavens in nearly an cast and west direction, in the form of arches. 

These were few in number; but the spaces between them were mostly 
occupied by numerous fragments and narrow irregular streams of the 
same material, running parallel to the bands — the whole forming a 
kind of luminous curtain, covering more than three-fourths of the 
visible heavens, leaving only segments of clear sky near the northern 
and southern horizons. 

Second. Vertical ** streamers " of great brilliancy and splendor in 
the form of columns having their bases in the horizontal curtain, and 
extending up from it to immense heights, and visible through the lu- 
minous curtain. 

A scene changing so frequently and rapidly, was, of course, very 
unfavorable for accurate measurements, but fortunately the southern 
margin of the luminous curtain, as seen from Philadelphia and vicin- 
ity, remained well defined and nearly stationary for more than three- 
quarters of an hour, commencing at half past 8 o'clock or earlier, thus 
affording a good opportunity for determining its position. 

As to its elevation above the southern horizon during this interval, 
I have the following information : — 

1. At Newburyport, Mass. Latitude 42° 48}'. 

An article signed "P," in the Newburyport Herald of August 30th, 
in the course of a careful and detailed account of its progress, says 
that at 9 o'clock (8| Philadelphia time)," Lambda Scorpii marked its 
southern border." 

The altitude of Lambda Scorpii at 9 o'clock at Newburyport was 
5$ degrees ; and a great circle passing through this star at that time, 
and cutting the horizon at the east and west points, crossed the meri- 
dian at an altitude of 6 degrees, which must correspond very nearly 
to the altitude of the highest point of the margin of the curtain 
above the southern horizon. r . 

2. At New Haven, Conn. Latitude 41° 18'. 

Prof. C. S. Lyman and Mr. £. C. Herrick ascertained its minimum 
elevation between half past 8 and 9 o'clock to be from 10} to 12 de- 
grees. 

8. At Burlington, N. J. Latitude 40° 5'. 

Samuel J, Gummere estimated its altitude between half past 8 and 
9, to be from 18 to 20 degrees, but made no measurements, 
4. At PhUadelphia. Latitude 89° 57'. 

Soon after half past 8, Charles J. Allen carefully noted its position 
between two fixed objects, and afterwards ascertained by actual mea- 
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surement that this gave an elevation of about 22} degrees above the 
southern horizon. 

5. At Sandy Spring, Md. Latitude 39° 9'. 

Prof. Benjamin Hallowell of Alexandria, says," the elevation of the 
southern margin of the luminous curtain above the southern horizon, 
I thought, and mentioned to those with me, was about the meridian 
altitude of the equator, say 51 degrees." 

Assuming the direction of the southern margin of the curtain to 
have been due east and west, and calculating its height and position 
from the above data, I find the following results. — 
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The above table is intended to exhibit the whole ranee of results 
from the preceding data, but the following are, no doubt, the most 
reliable items. 





HEIGHT IN 
MILES* 


LIT. SOUTH. 
MAKG19. 


Newburyport 6, and New Haven ll±, give, 

6, « Philadelphia 22$, - 
New Haven in, « " 22 J, " 


41-9 

43- 3 

44- 6 


38° 39*' 
88 31 
38 28 


Average, 


43-0 


38° 33' 



The position of the corona has usually been observed to correspond 
with that of the pole of the dipping needle (which, at Philadelphia, is 
about 18 degrees south of the zenith), indicating that the tops of the 
streamers are inclined southward, at an angle of 18 degrees from a 
vertical position. 

30* 
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Assuming this-to have been trne in this instance, and that the stream- 
ers had their bases in the curtain at the height of 48 miles, observa- 
tions made in Cuba, and published in the " Diario de la Marina " of 
August 30th, give us the means of determining their position and 
length. 

At Havana no mention is made of the arch or curtain (which was, 
doubtless, below the Cuban horizon), but the streamers are described 
as ascending to the height of the pole star. 

At' Burlington several streamers were observed issuing from the 
southern side of the corona, but none approached within 45 degrees 
of the southern horizon. Therefore their bases, if only about 43 miles 
high, could not have been south of the 39th parallel of latitude. The 
entire absence of auroral light below the arch, proves these to have 
been the only streamers south of Burlington in this longitude, and, 
consequently, that they were probably the identical streamers seen in 
the north by the Cubans. 

Supposing, then, that they sprang from the curtain in latitude 39°, 
and that, as seen from Havana, they had an elevation equal to that of 
the pole star, I find their length 578 miles, and that their tops were 
situated nearly in latitude 86° 47', at a vertical height of 596J miles. 

This would give Norfolk as the most southern point at which the 
streamers would appear to reach the zenith — the display at all places 
further south being confined to the northern heavens. 

Among the most constant features of the -display at Burlington, 
were two large irregular masses or patches of light, remaining pretty 
nearly stationary during most of the evening, one in the east, and the 
other about 15 degrees north of west, each at an elevation of from 10 
to 20 degreos'jfcbove the horizon, varying greatly in color and bright- 
ness, but evidently sympathizing with each other in all their changes. 

The east and west bands seemed to terminate in these masses which 
were evidently the places of convergence of the parallel streams com- 
posing the ' curtain, but their brilliancy and the variety of their colors 
were far too great to be due to these whitish streams alone. 

Prof. ^B. Hallowell, of Alexandria, says, u There appeared to be two 
foci of auroral light maintaining pretty nearly a constant position the 
greater part of the evening, but varying materially in color at differ- 
ent times, and also in the number and brightness of the streamers 
issuing from them. We thought one of them was a little north of west, 
and- the other a little south of east. * I should judge the centre of each 
to have been about 10 degrees above the horizon." 

The Steubenville Ohio Joprnat^ of August 30th, speaks of "the two 
centres in the north-east and the north-west, with a fitful gleam be- 
tween them." . ' 

In England the lights in the north-east and southwest, particularly 
the latter, attracted general attention, and were, in some instances, 
supposed to arise from a great conflagration ; and various accounts in 
this country refer to the luminous clouds in the east and west; from 
all which it is evident that the phenomenon was not local but general. 

At Burlington, during a considerable time (probably thirty minutes 
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and perhaps much longer), preceding half past 9, a segment 10 or 15 
degrees in height over the northern horizon, was perfectly free from 
the aurora, showing the limit of the curtain in that direction. This 
margin, however, was neither so regular nor so well defined as the 
southern. 

The correspondent "P,"of the Newburyport Herald, already quoted, 
says, "At a quarter before 10 " (9 \ Philadelphia time), "the northern 
border of a luminous arch passing from east to west, was marked by 
Nu in the right foot of the Swan, while the whole southern and south- 
western heavens were glowing with streamers rushing to the elevated 
pole of the magnetic dip, the whole northern heavens being entirely 
destitute of auroral light" 

Since Nu Cygni was then nearly in the zenith, it appears from the 
above that, previous to half past 9, Philadelphia time, the northern 
border of the curtain was vertical over Newburyport. Consequently 
the total width of the curtain at this time, must have been only four 
and a half degrees of latitude, or about 315 miles. 

In England the prevalence of clouds interfered with complete ob- 
servations, but from the London Times we learn that Mr. Lowe noted 
a splendid display at half past 2 (corresponding with half past 9, 
Philadelphia time, its period of maximum brilliancy in this country, 
and thus proving the phenomena to be identical), and that an observer 
at Brighton saw a band stretching from south-west to north-east by 
east. 

At Stockton, California, the San Joaquin Republican of August 
31st, says, " It appeared about 9 o'clock as a faint white light com- 
mencing about north and extending to about east by north. In about 
10 minutes later great streams of red and blue shot up all along the 
north-eastern horizon, but they appeared to shoot up highest about 
midway of the light." 

A consideration of all the preceding statements seems to justify the 
conclusion that the luminous horizontal curtain was in the form of a 
ring, the centre of which was probably situated in or near the north- 
ern part of Davis' Straits — its direction having been shown to be 
nearly north-west from England, a few degrees east of north from 
Philadelphia, and north-east from California — that this ring was about 
43 miles from the earth, and that its width, previous to half past 9 
o'clock, was about 815 miles; and furthermore, that from various 
points on its surface, arose splendidly illuminated vertical columns sev- 
eral miles in diameter, and near 600 miles high, and that these col- 
umns were at all times at verv considerable distances from each other 
--one streamer for every five hundred square miles being more than 
sufficient to satisfy all observations. 

-* We have, therefore, overlying the annular curtain, an annular stra- 
tum or zone 550 miles in thickness, composed entirely of vertical 
streamers, the whole forming a thick ring having the curtain for its 
lower boundary; and I think it is to these vertical streamers that we 
must look for the cause of the fixed masses of light in the east and 
west. 
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It will be recollected that these were conspicuous during nearly the 
whole evening, although the display of streamers was, daring a great 
part of the time, quite limited. Now, an observer at Philadelphia in 
looking north, looks across the ring and through a comparatively mode- 
rate thickness of streamers, even when viewing a point as much as 45 
degrees above the horizon ; but, in looking east or west, he looks 
through the same lengthwise, and consequently through a very great 
thickness of the streamer-bearing zone. 

The result is, that in the north he sees an occasional streamer com- 
paratively near to him, and therefore distinctly defined, while towards 
the eastern horizon the light of a great many very distant streamers 
is so completely blended as to give the effect of a diffused and steady 
brightness. 

Had the curtain with its overlying stratum of streamers extended 
indefinitely east and west, the brightness would probably have been 
about the same at the horizon (except so far as affected by the want 
of perfect transparency in the atmosphere), as at 10 or 20 degrees 
above it, the greater distance of the streamers from the eye being 
counterbalanced by their greater number. But, in this instance, the 
curtain being in the form of a ring of comparatively small diameter, 
its curvature carried it greatly to the northward before the whole thick- 
ness reached the horizon — the southern margin of the upper surface 
of the ring only reaching the horizon when as far north as the centre 
of the fixed light. Consequently, south of this point the depth of 
streamers looked through at the horizon, must diminsh rapidly (with- 
out a corresponding diminution at greater elevations), and the light 
speedily vanish. 

This corresponds with the phenomena as observed, and we may there- 
fore conclude that these " foci " in the east and west, although coin- 
ciding in position with the places of convergence of the horizontal 
streamers, derive their color and brilliancy chiefly from vertical stream- 
ers, and that if the streamer-bearing curtain had extended indefinitely 
northward, we should have observed the same phenomena in that 
direction also. 

It should be remarked, that if the centre of the ring had the place 
I have assigned it, some changes must be made in my calculations for 
determining the height, which will tend slightly to increase it. 

The sudden projection of the streamers to such vast heights from 
the curtain, seems to bear a striking analogy to the formation of the 
tails of comets, and suggests the inquiry whether they are not, in like 
manner, the effect of a repulsive force. 

Philadelphia, October 18th, 1859. 



On the Freezing Point of Water in Capillary Tubes. 

Many years ago M. Donne showed that water enclosed in narrow 
tubes of a substance capable of being wetted by it, might be raised to a 
temperature considerably above 212° without boiling — and these expe- 
riments have been made the basis of several attempts to account for the 
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explosions of steam boilers. Mr. II. C. Sorby, in a note communicated 
to the London, Edinburgh, and Dublin Philosophical Magazine, com- 
pletes these researches by showing that in capillary tubes, the tem- 
perature of water may be lowered far below 32° without freezing even 
when the tubes are shaken. In tubes of from 2 J 0 or inches in 
diameter, the water may be reduced to 5° Fah., without freezing, 
provided it be not in contact with ice. These experiments go to show 
that these phenomena are caused by the adhesion of the water to the 
walls of the tube interfering with its change of state ; and thus lead 
to the belief that they have no application to water in large vessels, 
such as steam boilers. 



New Disinfecting Powder. 

MM. Corne and Demeaux propose as a powerful disinfectant, a mix- 
ture of powdered plaster of Paris, with two or three per cent, of coal 
tar. M. Velpeau, the celebrated surgeon, and director of the Hospital 
La Charity speaks of it in the most energetic terms as perfectly suc- 
cessful in disinfecting the most offensive ulcers, (to which it is applied 
as a plaster,) and assisted their healing ; and in rendering entirely in- 
odorous the masses of semi-putrescent matters in the dissecting room. 
So highly did he think of its value, that he urged the Academy of 
Sciences to waive their usual rule of awaiting the report of their Com- 
mittee, and to recommend the Minister of War at once to use it for the 
wounded in the late Italian war. — Cosmos, July 22, 1859, p. 106. 



New Material for Buttons. 

Excellent buttons and even handsome cameos may be made with 
talc or steatite, provided after they are made they be heated for se- 
veral hours at a nearly white heat. By this strong calcination, the 
steatite gets so hard that it strikes fire with flint, and resists the best 
tempered file. They may be polished by emery, tripoli, and jeweler's 
putty; and colored by mineral or organic matters; chloride of gold 
colors them purple ; nitrate of silver, black ; exposure to the reducing 
flame increases very much the brilliancy of the color. 

Cosmos, July 22, 1859, p. 92. 



Coal Supply of Great Britain.* 

The coal fields of Great Britain yield nearly 70,000,000 tons per 
year. A better idea of the immense commerce of England could not 
be formed than by stating the fact that at Manchester and its envi- 
rons a motive steam power equal to 1,200,000 horses is constantly 
maintained, to support which there are consumed 30,000 tons of coal 
per day, or 9,500,000 a year. In the manufacture of salt alone, about 

• From the Lond. Practical 1 
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3000 tons are consumed per day, or 950,000 a year. The Transatlan- 
tic steamers from Liverpool and other ports consume 700,000 tons per 
year, and the manufacture of gas absorbs at least 10,000,000 tons'per 
year. The export of coal from England reached, in 1858, 6,078,000 
tons. It is estimated that England alone could furnish enough coal for 
the consumption of the whole of Europe for the space of 4000 years. 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meeting, October 20, 1859. 

John Agnew, Vice-President, in the chair. 

John F. Frazer, Treasurer. 

Daniel R. Ashton, Recording Secretary, P. T. 

The minutes of the last meeting were read and approved. 

Letters were read from the Royal Geographical Society, London ; 
the K. K. Geographischen Gesellschaft, Vienua, Austria ; and Capt. 
C. Wilkes, U. §. N., Washington, D. C. 

Donations to the Library were received from the Royal Geographi- 
cal Society,-and the Chemical Society, London ; L. A. Huguet-Latour, 
Esq., Montreal, Canada ; Capt. C. Wilkes, U. S. N., Washington, D. C ; 
and from Prof. John C. Cresson, and the American Philosophical So- 
ciety, Philadelphia, Pa. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of September, was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

Candidates for membership in the Institute (17) were proposed, and 
the candidates proposed at the last meeting (6) were duly elected. 

Mr. Howson exhibited a specimen of C. Sharp's breech-loading re- 
peating pocket pistol. It consists of a barrel block having four bores, 
the block being arranged to slide along the stock to and from the 
breech, which is stationary. When the barrel block is slided out, a 
metallic cartridge is inserted into each bore, and the barrel block 
pushed back and locked against the breech. A very ingeniously con- 
trived rotating nipple on the hammer, strikes one corner of each car- 
tridge in succession. Mr. Howson remarked that more accurate aim 
could be taken with this pistol than with an ordinary revolver, and 
that it could be as rapidly loaded and discharged. Patents have been 
granted in this country, England, France, and Belgium for Mr. Sharp's 
invention. 

Mr. Howson also exhibited a specimen of Mr. Warburton's patent 
perforated hat. The novelty in this invention consists in using heated 
points for making the perforations. In piercing the body of the hat 
with these points, the shellac stiffening melts and a clear hole is made 
through the body without breaking or crushing the material of which 
the body is made. 
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Mr. H. also exhibited J. Higginbotham's improved stop valve, in 
•which the ordinary screw spindle is dispensed with and the valve raised 
and lowered by means of a cam. The object of this invention is to 
prevent the leaking of the stuffing box caused by the screw spindles 
of ordinary stop valves, and to afford facilities for grinding the valve 
to its seat. 

In reply to a question by a member," If any plan to propel the cars 
on City Passenger Railroads had been proposed in lieu of horses," it 
was stated by one of the Committee on Meetings, that the Caloric or 
Hot Air Engine was about to be applied to that purpose in New York, 
the first machine being nearly ready for trial ; and, from the known 
fertility of resources possessed by the engineer making it, but little 
doubt of its success might be entertained. 

Another means of propulsion seems to have been hit upon by seve- 
ral persons, as soon as the necessity for some cheaper motor than horse • 
flesh became apparent. The directors of two or three roads, on ap- 
plication, were advised to use compressed air, operating engines of 
small cylinder capacity, running quickly, and supplied with air of 
a high density ; the motion being transmitted through geared wheels 
to the driving axles. With either of these plans no change would be 
required in the existing cars, as the engines could be suspended be- 
neath the floors, or on one of the platforms, whilst the air reservoirs 
could be placed on either side of the car, and form the seats. If reser- 
voirs of a capacity sufficient to maintain a working pressure during 
the entire run could not be had, they might be refilled at some inter- 
mediate point, say at the intersection of a cross road, where the com- 
pressing engines and supply reservoirs might be stationed, thus serving 
two roads: the time occupied in filling the reservoir being merely that 
consumed in making the attachment, say one minute. The heavy 
grades on some of the roads can be overcome by a change of gear 
wheels operated by the engine man ; the engines running at usual 
speed, whilst that of the car is reduced one-half or one-third. The 
objections urged against the use of steam, as, danger of explosion, 
heat and smoke, are nearly removed, whilst the exhaust motor being 
invisible would give no fright to horses. Vehicles could be warned off 
the track by an air-whistle, and the approach to a crossing or a con* 
necting road made known. It is said that an air engine is being built 
for a Philadelphia road by a competent engineer who has just com- 
pleted a successful locomotive engine driven by compressed air, for a 
road in the mining region. It has two cylinders of moderate capacity 
supplied with air of 200 fbs. initial pressure, contained in a reservoir 
of about 75 cubic feet. With the above pressure it ran about 2000 
feet, pushing six loaded drift-cars upon which were clustered over 50 
men. No novelty is claimed in the use of compressed air as a motor, 
numerous experiments and successful workings being recorded in books; 
but it seems to be specially adapted to this purpose, and will, no doubt, 
much reduce the running expenses of cars, each of which requires six 
horses per day to make its usual trips. 
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Steam Engineering in 1859.* 
(Continued from page 301.) 
STEAM GENERATION. 

In the introductory remarks, our readers will have noticed how care- 
fully any exaggeration has been avoided in speaking of potrible econo- 
mics in generating and using steam ; and we have taken this course, 
knowing there are many practical engineers of the present day who 
do not hesitate to speak of 1 J and even 1 ft. of coal as sufficient to 
obtain an indicated H. p. ; whether such statements will be borne out 
by any present or future improvements, time will prove. The reason 
we avoid what may be considered extreme views, is because we wish 
to stand on firm ground, and have all our statements supported by the 
general engineering experience of the country. 

We propose, therefore, in the spirit of the introductory remarks, to 
allude simply to facts as they exist, and not to individuals, to attempt 
to separate the good from the bad, and to point out some of the legiti- 
mate improvements that can altcay* be realized in the generation of 
Btcam, by faith in, and adherence to, the text with which we set out, 

— that 44 II EAT IS THE SOURCE OF ALL POWER IN STEAM." 

Although the generation of steam or vapor of water has no neces- 
sary connexion with the machine in which the steam may be afterwards 
applied to produce motive power, yet it is generally the custom, in 
considering results, to mix the two together in such a way as to 

• From the Lood. ArtUan, Jaw, 1869. 

Vol. XXXVIII.— Thibd Sium.— No. 6_ Dmhcmb, 1869. 31 
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prevent the possibility of arriving at correct conclusions : the diameter 
of the cylinder is the dimension purchasers look to as the most import- 
ant, whilst they receive, almost without comment, every variety and 
size of generator : the consequence of such a practice cau be foreseen : 
the amount of power received for a given price varying to the extent 
of 30 and 40 per cent. 

Elaborato and reliable experiments have been made to ascertain the 
quantity of heat necessary to evaporate a given weight of water, and 
we receive as ascertained facts the large amount of latent heat in steam, 
and the different quantities of fuel necessary to raise the temperature 
of a cubic foot of water from 32° to 212°, and to convert it from 212° 
into steam. Wo also take it for granted our readers are familiar with 
the expansive property of steam ; if not, we cannot undertake to sup- 
ply such elementary information. 

In steam boilers we have two distinctive features — the fire-grate and 
the heating or absorbing surface — and they arc bo closely connected 
and mutually dependent on each other, that if the relative proportion 
between them be altered, there is an immediate alteration in the re- 
sults. 

It happens that inexpensive boilers in construction are not neces- 
sarily economical in performance ; on the contrary, if a small boiler 
is required to produce a large supply of steam, the result is a consider- 
able wasto of fuel ; this remark applies to all descriptions of boilers, 
for land or sea. 

If all the heat developed in the combustion of 1 ft), of the best steam 
coal be utilized, it will evaporate from 14 lbs. to 15 lbs. of water at 
212°. How near do wo arrive at such a result in ordinary practice ? 
— certainly not within 40 per cent. Ordinary land and marine boilers 
do not evaporate more than from 7 lbs. to b| lbs. of water at 212° per 
1 !b. of fuel ; in fact, it has been stated on good authority that the 
average duty of land boilers in the Lancashire districts does not ex- 
ceed from 6 fibs, to 7 lbs. of water at 212° evaporated by 1 ft), of coal. 
There are instances of 10 lbs., 11 ft)s., and 11£ lbs. of water at 212° 
being evaporated by 1 ft), of the best fuel ; and if the late Newcastle 
experiments can be relied on, nearly 13 lbs. was evaporated ; but this 
latter duty in an ordinary marine boiler, although with fresh water, is 
so far above what is realized in general practice, and so very near the 
theoretical value, that we cannot at present admit it in our calcula- 
tions ; it may, however, bo conceded that fully 11 lbs. of water at 212° 
can be evaporated by 1 lb. of good steam coal, — an improvement of 
more than 30 per cent, on the general practice of the present day. 

In generating steam there are two chief sources of waste — radiation, 
and the heated gases allowed to escape through the chimney. The first 
can be partly removed by clothing the boiler with non-conducting ma- 
terial ; the second is the most important and the most difficult to con- 
tend with. 

In locomotives the temperature of the escaping gases is upwards of 
1000° ; in land boilers, from 400° to 600° ; and in marine boilers, from 
500° to 900°; in each case depending to a great extent upon the rela- 
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tive proportion between the fire-grate and the absorbing surface, or, 
more correctly, between the amount of fuel consumed in a given time 
and the absorbing surface. And this brings us to the real practical 
difficulty of combining economy of fuel with the development of great 
evaporating power in a boiler of a given size and weight. 

The amount of evaporation in a given time in steam boilers of the 
same type, is proportional to some extent to the difference between the 
temperatures of the escaping heated gases and the water to be evapo- 
rated with a given absorbing surface : the higher the temperature of 
the said gases the greater the evaporation in a given time, and the 
greater the amount of fuel required to evaporate a given quantity of 
water. On the other hand, the nearer the temperature of the escap- 
ing gases approximates to the temperature of the water to be evapo- 
rated, the leas the evaporation in a given time, and the less the amount 
of fuel required to evaporate a given quantity of water. 

In the above statements it is assumed in each case the boilers arc of 
similar construction and worked under similar circumstances, the only 
difference being in the ratios of the absorbing surface to the amount 
of fuel consumed in any given time : the truth of the above is seen 
every day. In one case (wo state actual instances,) there is a marine 
boiler having 1600 feet of absorbing surface, and 80 feet of fire-grate, 
or a ratio of 20 to 1, the combustion is at the rate of 24 lbs. per sq. 
foot of fire-grate per hour, the escaping gases have a temperature of 
upwards of 800°, 6± lbs. of water is raised from 100° to 260°, and 
evaporated by 1 lb. of fuel, and 190 cubic feet of water are evaporated 
per hour, or 1 cubic foot to 8J sq. feet of absorbing surface. 

In another instance, we have a marine boiler of similar construc- 
tion and proportions, except in the ratio of fire-grate to absorbing sur- 
face, the latter being, 1200 sq. ft., and the former 40 sq. ft., or a ratio 
of 30 to 1. The combustion is at the rate of 16 lbs. per sq. ft. of fire- 
grate per hour ; the escaping gases have a temperature of 450°; 8| 
ibs. of water are raised from 100° to 270° and evaporated by 1 ft. of 
fuel, and 87 cubic ft. of water are evaporated per hour, or 1 cubic ft. 
to I3f sq. ft. of heating surface. 

These boilers are working under like circumstances, and, leaving out 
decimals, the figures given are substantially correct, and fully illus- 
trate the connexion, previously stated to exist, between the tempera- 
ture of the waste heat and the duty and economy realized. 

If engineers had simply to generate steam with the least possible 
expenditure of fuel, regardless of time, and the cost, weight, and ca- 
pacity of the generator, the problem could be solved with comparative 
ease, but the case is totally different ; a certain weight of steam has 
to be produced in the least possible time with the least possible cost, 
weight, and capacity of the generator, and, above all, with the least 
possible expenditure of fuel — regard being had also to durability and 
facilities for repair. Here we have the most conflicting conditions, and 
it cannot be matter of surprise if mistakes have been, and are being 
made, it being only necessary that one element be over- valued or an- 
other be under-valued, to insure an unsatisfactory result. One manu- 
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factoring engineer swears by his fire-grate, another by his heating 
surface, and another by his proportion or form of flues ; it matters 
not which is the favorite view (one may be adopted with less injury to 
the purchaser than another); nothing short of an impartial considera- 
tion of each and all of the requirements in generating steam can meet 
the difficulties of the case. 

If such impartial consideration was the general rule, there would be 
no occasion for the present remarks. 

The history of the locomotivo boiler clearly shows how little pre- 
vious design has had to do with its present efficiency; the necessity of 
using high pressure steam, and the difficulty of condensing, led the 
way to the blast ; and it must be admitted that, of all kinds of boilers, 
the locomotive is the most scientific and the most economical, if allow- 
ance be made for the peculiar requirements connected with its use. 

Notwithstanding the temperature of the smoke-box is often 1000°, 
with a combustion of from GO to 120 lbs. of fuel per square foot of fire- 
grate per hour, a larger amount of water is evaporated by a given 
weight of fuel than in the majority of land or marine boilers. The 
rapid combustion is more perfect — almost every portion of the boiler 
is protected by non-conducting materials — less than 7 ft. of heating 
surface is sufficient to evaporate a cubic foot of water — and 1 ft), of 
Welch coal will evaporate 8£ to 9 fts. of water : nevertheless, there is 
much unnecessary waste of fuel in the high temperature of the escap- 
ing gases (although they are not, comparatively, so high when the tem- 
perature in the furnace is considered), and in supplying the feed-water 
at a low temperature. "With the introduction of coal as fuel, modifi- 
cations may be required in the furnace and tubes ; and there is much 
reason to believe, from comparative experiments, that crowded tubes 
do not allow the steam to escape to the steam space as quickly as it is 
generated. 

We may confidently look to a considerable increase of economy and 
efficiency in the locomotive boiler, even though now for weight, space, 
cost, and economy of fuel, it must be placed at the top of the list, and 
certainly deserves the least criticism. 

The duty and economy of steam boilers are mainly dependent on 
the rate of combustion, the ratio between the heating surface and the 
fire-grate, and the ratio between the heating surface and the consump- 
tion of fuel per hour, thus : — 

Ratb of Combustion. 

C orniah boilers burn per square foot of fire-grate, 4 lbs. 
Ordinary land boilers, . . 12 " 

Marine boilers, . . . 18 " 

Locomotive boilers, . . . 100 " 

Ratio bbtwees Hbxtinq SoarACB and Fibb-gbate. 

Ordinary land boilers, . . . 12 to 1. 

Marine boilers, . . . 27 to 1. 

Cornish boilers, . . . 36 to 1. 

Locomotive boilers, . . . 7o to 1. 
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Ratio or Hi Ansa 8ubfac« to Rats ok Covecbttok. 

Cornish boilers, . . . 9-0 to 1. 

Marine boilers, . • . 1*5 to 1. 

Ordinary land boilers, . . . 1*0 to 1. 

Locomotive boilers, . . . 0-75 to 1. 

The preceding figures are only approximate, but they represent the 
particular features of each class, and if we were to tabulate them ac- 
cording to the economy generally realized, the Cornish boiler would 
stand first, the marine second, and the common land boiler third ; for 
obvious reasons, the locomotive boiler cannot bo fairly classed with 
the other three. 

If we take as a standard the rate of evaporation for a given quan- 
tity of heating surface, we must place the common land boiler first, 
the marine boiler second, and the Cornish boiler third ; and here a«*ain 
the locomotive boiler must be omitted as an exceptional construction. 

In such general remarks and statements as the preceding, it is not 
necessary that they should represent the experience of all our readers 
— they are based on actual practice, and suffice to illustrate tho sub- 
ject under discussion, and point out tho connexion always existing be- 
tween sound principles and successful practical engineering. 

It is assumed, as generally acknowledged, that from 30 to 60 per 
cent, of fuel is wasted in generating steam, and that a considerable 
amount of this waste ought to be, and can be, avoided ; and although 
we do not dictate the exact means for accomplishing this, we can easily 
trace out, in the majority of cases, the direction of the improvement 
required. 

Boilers made and used in districts where fuel is cheaply obtained 
have never been remarkable for their economical performances, nor 
are the engineers in those districts famed for great anxiety to intro- 
duce improvements for economizing fuel; it cannot be expected, and 
we are not surprised to know that land boilers in coal districts only 
evaporate 6 lbs. of water at 212° by 1 ft. of fuel. 

With wagon or plain cylindrical boilers, that form such a large 
proportion of those now in use on land, economy of fuel is simply a 
question of size to produce a given weight of steam, it becomes almost 
entirely a question of capital ; an increased ratio between the heating 
surface and the fire-grate is in this case tho desideratum ; the furnace 
flues and chimney being well proportioned, and every effort made to 
check radiation. 

In the Cornish boiler, where the furnace is within the inside tube 
or tubes, that temperature in combustion which is so essential to its 
perfection is not easily obtained ; hence the difficulty that arises in 
attempts to consume the smoke in such furnaces ; an increase of duty 
and economy would ensue from placing the furnace under the boiler, 
and returning the heated gases through two smaller tubes — a plan that 
has been often tried with universal success ; it allows ample space in 
the furnace, insures perfect combustion, and has also other mechanical 
advantages. 

In other descriptions of land boilers, where additional heating sur- 
face is introduced within the main shell, if well proportioned, they are 
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generally more economical than the Cornish boilers with the same ratio 
of heating surface to fire-grate, and with the same rate of combustion. 

There can be no doubt that, for land purposes, a boiler with inter- 
nal flues, capacious furnace, a greatly increased ratio between the heat- 
ing surface and the fire-grate, and a rate of combustion above that in 
general practice, is the cheapest, the most effective, and the most eco- 
nomical. 

There can be — indeed there is — no difficulty with such boilers in 
realizing an increased economy to the extent of 30 per cent., and in 
obtaining a greater effect in a given time from a ton weight of boiler. 

We must defer to next month our investigation of the present state 
and future prospects of steam generation in marine boilers — the most 
important branch of our subject. If there are reasons why we should 
economize fuel on shore, how much stronger do they become when it 
is a question of freight as well as of fuel saved. 

In addition to the purely economical value of steam boilers, we shall 
hereafter have to consider their mechanical construction, especially as 
affected by the introduction of steam of high pressure. 

In concluding these remarks, we would impress on our readers that 
our only wish is to direct attention generally to present defects in the 
Steam Engineering of 1859, and to point out to young engineers those 
paths of improvement where their energies and talents will be pro- 
ductive of real benefit to their profession, and to the world at large. 

(To b« Continued.) 



Under Sunk Foundations.* By C. I. Spencer, Resident Engineer 
of Chunar Division, East India Railway. 

The following remarks on the subject of well-sinking in bridge foun- 
dations embody the experience gained in sinking the foundation wells 
of a bridgo over the Jurgoonullah, a hill stream which runs into the 
Ganges a few miles below Chunar. 

Such knowledge being derived from one job is necessarily partial 
and limited, and is only offered as a contribution towards the general 
stock of information wanted on a very interesting subject ; and I shall 
bo thankful to any one engaged on similar works who will correct, 
from more complete information, any erroneous conclusions I may 
have come to, or raise a discussion on any doubtful point. 

The Jurgoo well-sinking, which was commenced in October, 1857, 
has just been brought to a successful termination, and what few mis- 
takes were made at starting in points on which wo had not the light 
of experience to guide us, have not involved any serious ill conse- 
quences, and are now fruitful of instruction. 

In deciding upon the use of under sunk foundations in preference 
to piles, coffer dams, or any other expedient, it is necessary to take 
into consideration the form and material of the bed of tho river to be 
bridged, the floods to which it is subject, and their tendency to scour 
to any given depth. 

In these particulars the Jurgoonullah is so circumstanced, as to ren- 

• From tho Loud. dr. Eng. and Arch. Journal, Sept , 1859. 
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der it unsafe or difficult to use any other kind of foundation than the 
one adopted. The bed at the point bridged, consists almost entirely 
of sand, gravel, and other loose drift material, to a depth of about 20 
feet, below which occurs a stratum of pure white sand of unknown 
thickness, which extends under the strong kunkury clay at the banks 
of the nullah, and has evidently never been disturbed by the action of 
the stream. 

The stream itself is a mere hill-torrent, rising above 20 feet in two 
or three hours and falling again as rapidly ; in the dry weather it does 
not rise above its bed, but stands in pools in the sand. Besides the hill 
floods, the nullah is Subject to overflow from the backwater of the 
Ganges, and the alternating and sometimes combined action of these 
floods gives rise to alternate scourings and fillings of a kind very diffi- 
cult to foresee or provide for. 

The only certain principle therefore upon which it was possible to 
proceed was to assume that what the water had done it would do again, 
that tho scour would reach on some future occasion the depth it had 
reached before, and having ascertained this limit, to sink the wells to 
what might be considered a safe distance below it, and there leave 
them in the white sand which there appeared no hope of getting to 
the bottom of. 

In such a situation piles would have been useless, the stuff" would 
have been washed out from between them, and the bridgo been left 
standing on the naked sticks ; sheet piling could never have been 
driven deep enough to defend them from the scour, and to have sunk 
coffer dams 30 feet into the bed, dredged out the stuff, and filled the 
bottom with concrete, might have been a safe plan, but would certainly 
have been a tedious and expensive one. 

Having then once determined on the use of wells, the next thing 
was to find out the proper dimensions and arrangement, as well as the 
best form of curb and mode of attaching it to the masonry. In all 
these particulars, the one great object to be attained is to make a well 
which shall sink, for if by any accident or defect in design or con- 
struction, one of the wells should stick half way and obstinately re- 
fuse to budge an inch, a contingency which sometimes happens, it is 
next to impossible to get it out again, and the engineer may be placed 
in the unpleasant position of having to alter his design and begin foun- 
dations in a new place. 

Before considering the causes which tend to impede the descent of 
wells, I shall describe the different modes adopted for sinking them. 

In every case the first step is to lay the curb on the surface, as low 
down as possible, and build tho wall to a height above it, equal to 
somewhat less than its own diameter ; the sand and stuff is then 
cleaned out from the interior, and leaves a hollow into which the well 
sinks. For the first few feet the men can stand in the water and lift 
the sand out easily enough, but as the water gets deeper, it becomes 
necessary either to get rid of tho water or to contrive some way of 
working under water. 

The first plan, viz : getting out tho water, is, when feasible, by far 
the most speedy and satisfactory, and it may sometimes be advisable 
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even to go to the expense of a steam engine to work the wells dry. 
Where this cannot be done, or where the quantity of water is not so 
great as to require it, the pumping may be done more awkwardly, but 
more cheaply, by means of buckets and pulleys worked by coolies. 
A large amount of the Jurgoo well-sinking was done by these means : 
two or three leathern buckets or rather bags (mkotet), each pulled by 
eight or ten coolies, were let down each well, and with European super- 
intendence and energetic driving, it was found possible in most cases 
to lower the water in three or four hours sufficiently for the men to 
stand in it. 

2. When the water cannot be got low enough, or even while it is in 
process of lowering, the stuff may be got out by means of divers, who 
go down with a small iron plate, with which they shovel the sand into 
a basket, which when full is drawn up by a couple of women. The 
divers stay about 15 seconds under water, and will often fill a basket 
at one dive, but they soon get tired, and it was found necessary to 
have four relays of them every day, and to pay each of them four 
annas per diem, or about three times the pay of an ordinary coolie. 

3. The jham is used in cases where the water cannot be lowered and 
is too deep for divers. It consists of a plate of iron about 2 feet 
square ; at the upper end is a collar c, into which is inserted the end 
of a pole which is about 4 or 5 feet longer than the depth of the well : 

the jham with the pole fixed is dropped 
with some force on to the bottom of the 
well, and the pole is moved about by the 
men above, so as to work the edge of the 
iron as deep as possible into the soft. The 
chain 0 is then drawn up by means of a 
windlass, the collar C disengages itself from 
the spindle end of the pole, the lower end 
of the shovel is lifted up, and the jham 
plate hangs like a sca)c pan, with a cer- 
tain, or rather a very uncertain, quantity 
of stuff in it. This has to be lifted slowlv 
and carefully, so that the water may not 
wash it away. When it reaches the mouth of the well the contents are 
drawn out, the pole fixed, and the whole contrivance dropped once 
more to the bottom. 

The jham works sometimes very well in sand and loose material, 
and I have seen them at the Jumna coming up with about a cubic foot 
of stuff on them; but it is at best a capricious thing, and pften comes 
up empty or with the merest spoonful of earth on it, especially when 
used to get up hard clay or kunkury sand. I do not know who was 
the inventor of this singular instrument, but he must have been in 
India a long time, and have got the idea of a codalee irretrievably 
fixed in his mind. It is, however, as far as I know, the best instru- 
ment that has yet been invented for the purpose. I have seen dredges 
tried, but never heard of one being applied successfully. There was 
one tried at the Jurgoo, but the buckets had a trick of getting upside 
down, or hind part before, or any way but the right one. They have, 
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I believe, been since tried at the Jumna, and it would bo interesting 
to know how far they have succeeded. The one used at the Jurgoo 
consisted of a set of small scoops or buckets fastened at intervals of 
about 2 feet along a couple of ordinary chains, which passed round a 
oouple of rollers at top and bottom of a square frame inside the well ; 
one of these chains was constantly gaining on the other, and the 
buckets getting tilted up at one side. To obviate this I would propose 
making each pair of links the full length of the distance between two 
successive buckets, and making the roller of a polygonal form, each 
side being equal to the length of one link. 

I do not, however, think that a dredge is the thing required for 
well-sinking. It is too large and too heavy, and takes too much time 
in fixing and lengthening, and is too expensive in proportion to the 
total cost of sinking. What is wanted is some machine that can be 
worked like a jham at the end of a pole, but which will be more cer- 
tain in its action and less liable to come up empty — something which 
can be lifted out of one well into another easily and readily without 
carpenters, and not keep all your coolies waiting for more than half 
an hour at most. 

I submit the question to the ingenious among your correspondents : 
if any of them can solve it in a good, practical, practicable form, he 
will supply a great desideratum in Indian public works. 

Such are the chief methods which have been employed to sink the 
Jurgoo wells. 



Mann's Patent Safety Apparatus for Steam Boilers.* 

The accompanying wood cut exhibits a front elevation of a very 
simple and ingenious apparatus invented by Mr. Mann, the engineer 
of the City of London Gas Works. 

The contrivance is intended to record the proper attention or neglect 
to the testing the ordinary water and steam-cocks of boilers, and accu- 
rate register of the steam-pressure within the boiler may be secured 
by the same instrument. It is applied very readily to any steam-boiler, 
and in any convenient position. 

The following is a description of the apparatus : — 

The pipe A admits steam to a spring piston in the cylinder B, which 
descends in proportion to the pressure of the steam in the boiler; the 
arm C is fixed to the end of the piston-rod, and is carried downwards 
with it ; the nature of the arrangement will have an upward motion, 
hence, as the pressure of the steam increases, the pencil E, in the pen- 
cil bar o, will be drawn up to one of the circular lines of pressure on 
the diagram paper or card. 

E is the pencil, which can be removed in a moment, if required, by 
simply throwing up the lever, in which condition it will remain, until 
the pencil is replaced, when it is again brought down and left to keep 
the pencil up to its work, by a gentle pressure received from the spring 
at its upper end. 

The eight day clock, of which the barrel, 6, is seen, carries round 

* From the Lond. Artisan, August, 1859c 
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once in 24 hours, a metal disc, to which is fixed by the thumb-screw, 
J, the paper or card disc having thereon circles corresponding to 

the steam pressure from zero to 40 lbs. 
(or higher if required), and radial lines 
equal to the twenty-four hours of the day. 

The apparatus works in the following 
manner : — Upon the gauge-cocks being 
tried at the intervals of time during the 
day or night for which the circular card 
has been divided, that shown in the accom- 
panying diagram having divisions of one 
hour, although there may, in practice, be 
two, four, or more divisions in the hour. 
The piston is caused by the pressure of 
steam above it (admitted from a suitable 
pipe connected with the gauge-cocks), to 
descend, and carry the pencil downward 
toward the centre of the card, making a 
radial mark thereon to an extent corres- 
ponding with the change of pressure — 
the time of opening the cock being re- 
corded by the rotation of the card by tho 
clock-work, so that should the attendant 
not be present and open the cocks at the 
proper time, the division or line upon 
which the mark should have been made 
will have passed the point of the pencil 
and the line of its course. 

This apparatus is both simple and in- 
genious. It has been used most success- 
fully at the City Gas Works for many 
months past, and it deserves to be better 
known and more generally adopted. 

We are glad to perceive attention is 
being called to the want of such appara- 
tus, as will be seen by the following ex- 
tract from the report of Mr. Longridge, 
of Manchester: — 

" In reference to the boilers which sus- 
tained injury, in consequence of deficiency of water, it is mentioned 
that in one case the explosionwas caused by fracture of the blow-off 
pipe which, during the night, allowed the water to escape unobserved 
by the watchman, who continued firing after the boiler was empty. In 
the other two cases the feed-valves appear not to have been tight, and, 
on preparing to start in the morning, the water in the boilers was driven 
back bv the increasing pressure of the steam, and the furnace crowns 
much injured in consequence. Though these boilers were provided 
with glass tube-gauges and floats, these appear to have received no 
attention at the time, thus pointing out the necessity of employing 
other means of safety." 
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List or American Patents which issued from September 13, to September 27, 1859, 

("inclusive,) with Exemplifications. 

SEPTEMBER 13. 

97. Law CbTmxets; Elias J. Hale, Foxeroft, Maine. 

Claim— Contracting the chimney above tho flame, and admitting at or near the tame point a current of 
air, in the manner net forth. 

98. Exhaust Pipe roa Steam Ewat*Rg; Robert Hale, Roxbury, Massachusetts. 

Claim— An exhaust pipe, constructed as described, and having an opening and a steam pipe, in com- 
bination with a Hp, operating in the manner set forth. 

99. Excatator; William Uamtlton, St. Catharine, Missouri. 

Claim— let. In combination with an excavator frame, constructed as described, having the side timbers 
brsr»«d iu front only, I claim f<>ur wh«*sls, when arranged in rclatiou to the said frame, so that a common 
cart may either bo hacked between the hind wheels, or pushed over said wheels and frame, under the ex- 
cavator, when the sarac Is hoisted to be discharged, 'id. The combination of an excavator with a frame, 
having the rear ends of each of the side timbers bifurcated for the reception of the wheel, the same being 
arranged to turn ou a pin or journal, extending transversely through the two forks. 3d, The peculiar ar- 
rangement of hanging the excavator to the frame by means of arms, (be same being so pivoted at the ends 
respectively to the excavator and side Umbers, as that they shall be exposed to a tensile strain in the draft 
line, or thereabout, during the excavating operation of the machine. 

100. Barrel Stridors; Stephen P. Hart, Boston, Massachusetts 

Claim— The spring, as applied to the syringe, operating in the manner set forth. 

101. Churn; Malachi B. Hasslcr, Columbia City, Indiana. 

Claim— The arrangement of the hinged curved leaf, in combination with the wings, arranged as de- 
scribed. 

102. CoKgTRCcnos op Segmental Circular Saws; R. K. Hawley. Baltimore, Maryland. 

Claim— A segmental veneer saw, the blades of which are formed, hung, and clamped, in the manner 
described. 

103. GRfYDRTG THE Textti of Mowers akt> Reapers; Bavld ninaan, Be re a, Ohio. 

CI sits —The circular grooves on the faces of the griudatone in connexion with the standards and bolder, 
arranged and operating in the manner specified. 

104. Maxole; W. W. Uollman, Eddyville, Kentucky. 

Claim — The combination of the lews with one of the rolls and balancing lever, is set forth. 

106. Mom or MANUPACTuaiMa Telegraph Cables ; W. U. Ilorstman, Brooklyn, New York. 

Claim — Constructing the cable by the apparatus, consisting of the reservoir, wrapping apparatus, Ac, 
or their equivalents, as specified. Also, the final reservoir for coating a telegraphic cabin after it has passed 
all the other apparatus, and before it has entered the water or ground, constructed and applied as specified. 
Also, the manufacturing of the cable, in the manner dei«erlbed, at the time it is laid, so as to perfect it and 
at once launch it into the place where it is to remain, whereby I avoid all the chances tor ii^jury and im- 
perfections arising therefrom, growing out of stowing and handling the cable after it has been made, as 
heretofore has been done. 

100. 11 a k testis o Machines; A. II. Inskeep, Middlcburg, Ohio. 

Claim — 1st, The arrangement of the revolving, spiral, cone-shaped cutter or gatherer with tho base of 
the cone in front, to gather up and draw the grain hack to either statiouary or reciprocating cutters, a* 
described. 2d, The combination of the spirally-formed gatherer or cutter, arranged as described, with the 
divider, guards, and stationary cutters. 

107. Cultivators; W. D. Johnson, Raleigh, North Carolina. 

Claim — Tho bars, curved so as to f >rtn bandies at one end. and having horizontal oblique positions to 
form the body of the frame, the draft bar, and guide or retaining bar, the front ends of the bars beiug con- 
nected or secured together by the collar or loop, In combination with the double scraper. 

108. Srrdixq Macuikes; W. D. Johnson, Raleigh, North Carolina. 

Claim— The arrangement of two distributing slide* with the project Ions on the wheels, and two or more 
compartments in the hopper, Inclined tube, inclined draft bar, and adjustable roller standard. 

109. Boilers por Macito Paper Pulp prom Wood; Morris L. Keen, Rogers' Ford, Pennsylvania. 

Claim— A boiler for boiling, under pressure, wood and ligneous materials for making paper pulp, con- 
structed with an expansion chamber, stirrers, aod discharge valve or cock, arranged in the manner stated. 

110. Cultivators; Asa M. Keith, Kosciusko, Mississippi. 

Claim — The arrangement of the double scraper, the boe drum, and the hlllers or eoverers, in their rela- 
tion to each other and to the parts of the frame to which they are attached, as set forth. 

111. Movarle Tops por Carrjaurs; Jehn C. Kimball, New Uaven, Connecticut 

Claim— So constructing the standards or supports of a standing carriage top, and attaching them by 
means of screws, thst the top and standards or supports may be readily removed, when the whole is con- 
structed and connected substantially as described. Also, the combination of the standards with the body, 
when the standards are secured, being screwed into the upper ends of the studs, and the whole is con- 
structed as described. 

112. L«»i«OTrTR Lamps; Nelson J. Kaapp. Chicago, Illinois. 

naim— The combination of the ellipsoidal and paraboloidal reflectors and burner, arranged as ret 
forth. 
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13. Machine ron Arrajtoijio Pegs; J<>ne Ladd, Iloltlernc**, New Hampshire. 

Claim — A machine or combination, consisting of the following devices, or their mechanical equivalents, 
r|t : — 1, The grooved cylinder, furnished with a hopper or oth«r proper mean* of supplying it with pegs. 
■> *p|(e guiding receiver. 3, One or more advancers, and the operative mechanism thereof. 4, A device or 
mechanism for discharging from the guiding receiver the refuse pegs. 6, The springs or devices for pre- 
venting the discharge of the pegs from the guiding receiver, when tboy may be di»|K>.*«_«d therein with tbeir 
butt? In advance ut their points. 6, The receiving spout. 7, The peg-carrier; and 8, Mechanism for ad- 
vancing the pegs through the said carrier. Also, in combination with the sakl machine, or its hopper and 
grooved cylinder, an agitator, or nu>ans of shaking or agitating the mass of pegs in the hopper, or Its con- 
ductor. Also, in combination with the said machine or its receiving spout, the serrated bar. operated as 
described, or mwhanism for insuring the descent of the pegs within the receiving spout. Also, in combi- 
nation with the said machino or with the receiving spout and peg-carrier thereof, the device or part, u, tumlo 
to operate in manner and by means specified. Also, in combination with the said machine or the receiving 
■pout thereof, the door aud its operative mechanism, whereby the surplus pegs may be discharged from the 
spout after it may become sufficiently supplied with pegs. Also, in combination with the said machine or 
its spout, the fiuger, or equivalent, to be operated in manner and by means as described. 

114. Board Measurer; Augustus Lafever, Battlccreck, Michigan. 

Claim — 1st, The employment or use of the cone gears and sliding pillions, in connexion with an end- 
less toothed or serrated chain fitted within a suitable case, arranged with gearing and indexes, and with 
or without tho arm and lever. 2d, The arrangement of the yielding frames with the plnkm and cone gear, 
respectively attached to levers and racks. 
116. PtmriNO Cam; John 8. Lash, Carlisle, Pennsylvania. 

ClaJm— The employment or use of the curved or segment rack attached to the rod and provided with 



the ledge, tlie pinion and hooks, arranged as set forth. Also, the rod provided with the spring, and i 

i bar provided with tb« arm, the T 



nccted to tbe sliding or pressure bar provided with the arm, the above parU being allied to the cart, aud 
arranged to operate as set forth. 

116. Cobs Plasters; William Lees, Germantown, Ohio. 

Claim— The cylinders, in combination with tbe hoppers with reference to the (bed bar, arranged to 
operato as set forth. 

117. PiAxo-ronwa ; Ferdinand C Llgbte, City of New York. 

Claim — 1st, Tbe crystal reverberator of glass, or other material, applied below or at tbe back of the 
sound-board, in combination with openings therein, as described. 2d, The insulator*, appltiil between the 
iron frame or plate, and the rest plank and wooden blocking of tbe Instrument, in such manner that tbe 
said frame or plate will bear upon the plank and blocking only at few points, as described. 

118. Tobacco Presses; George Llndscy and Wm. Cameron, Petersburg!!, Virginia. 

Claim — A portable hydraulic jrtck, or other powerful press, so constructed as to be readily applied to 
an ordinary or to a series of ordinary screw presses, for tbe purpose described, and adjustable as to height 
on the truck on which it rests, in combination with tbe railroad track, I, at right angles with the track, a, 
when said press is used for increasing the pressure of the screw press and converting it Into a ] 
press, as described. 

118. Lock asd Detector; John IL Lyon, City of New York. 

Claim— Combining with a padlock, or any lock provided with a shackle, a i 
ranged with a lead or soft metal tube, so as to be temporarily secured thereby to I 
ting of being released only by the severing of the said tul*, which thereby servos as a< 
forming tho lock case of two parts, with a division plate between, whereby tbe construction of the lock hi 
rendered extremely simple, and the Invention enabled to be carried out or produced at a moderate coot. 

120. Steering Apparatus for Barors in Rjvers; Murdock Lytle, Alleghany, Pennsylvania . 

Claim— Tho application or a wheel to the bow of a barge, so that sakl wheel shall revolve at right angles 
to the direction of the barge, in combination with an apparatus for operating said wheel by the power of the 

propelling boat. 

121. Seeding Machines ; Jacob Maise, Wooster, Ohio. 

Claim— Tbe adjustable cultivators provided with the arms, guides, and tbe adjustable jointed harrow, 
1 acting conjointly with tbe seeding apjieratus, hi the manner set forth. 




as described, and t 

122. Dovetail! !to Machine; W. A. McDonald, Mott Haven, New York. 

Claim — 1st, The employment or use of spiral saw-cutters attached to the rotating heads connected by 
gearing. 2d, In combination with the cutters, the adjui«table platform. 3d, The coin bi nation of the cut- 
t-rs, platform, and gauge, operated by the screw, for the purpose set forth. 

123. Cultivators; Edmund and Benjamin Miller, Rising Sun, Indiana. 



v .».^— B „. — i guard, elevated wing, curved horiiontally in two directions, 

ii.ljuating shiink, and bracket, operating in connexion with a »hovel plough, in the manner set forth. 



124. Siiingli Machine; Henry Miller, Grafton, Virginia. 

Claim— Tbe manner of tilting the bed, by means of tbe adjustable wheel on shaft, actuated by the 
ratchet also on sakl shaft, tho pawlon the framing, spring attached to tbe carriage, and spring attached to 
the framing, and acting on the bed, the whole being arranged as set forth. Also, the arrangement of the 
bed and rods attached to the framing, as shown, to admit of the vertical adjustment of tho bed, for the 
purpose of graduating the thickness of the shingles. 

12o Cotton Scrapers; Jonathan H. Mitchell, Germantown, Tennedsee. 

Claim — 1st, The combination and arrangement of tbe beam, cbalr, mould-board, and si 
as »ct forth. 2d, The adjustable and changeable share, arranged aud operating as set forth. 

lae. Cork Planters ; 

Claim — A corn 
slides, and clearer*. 

127. Ploughs; William O'Neill, Pine Level, Alabama. 



Claim— The lapping land-sides of the ploughs and the bar, attached to the beam, as specified, in 
binat.on with the bolls, nuU, and brace* described, whereby they may be formed at pleasure into id. 
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128. Pumtobs; William O'Neill, Pine Level, Alabama. 

Claim— The arrangement of th* adjustable m mM-boards, attached to the share by bolt*, and con- 
structed as described, with braces, stock, and share, and point. 

1*20. Lmrs; Oeorgo T. Parkburst, Baltimore, Maryland. 

Claim — The flattened air tubes, bent at right or other convenient angles, with a slit or opening at the 
outer angles, in combination with flat wick tubes, aod the combination of the above part* with the cap or 
dome, mad* or operating aa described. 

130. Carriage M'KiM.s ; Stephen 11. Peet, City of New York. 

Claim — A compound spring, composed of a combination of an elliptic, leaf or leaves and a rolute coll. 

131. 8ausaoe-8TCWK \ John O. Perry, Kingston, Rhode Island. 

Claim— Combining the cylinders, having a spiral cavity or cavities, with the follower, as described. 

132. Hjrse Basks; Orris Pier, Ludlow, VerraonL 

CUim— Tli- combination of the adjustable bar, t, lever, bar, K,rods, rake, strap, and seat, as described, 
in. Boilers A.1D Steamers; Daniel K. I'rindle, Bethany, Now York. 

Claim— The so turning or forming the flanch of the upper section that it will contain wator to preTent 
the tiro Irom buuiiug the packing buaeath the flanch**. 
1J*. Saaoixo Macuixks; 8.0. Kuudall, New Uraintree, Massachusetts. 

Claim — Tin- arrangement and c >nil>ination of the series of plate wheel*, seed boxes, and horisontal bar, 
so l!iat as the bar is drawn along, the plate wheels shall uwutur an oblique |>osltiun. 

13o. SxiVLXd MaCBI.xks; J. A. SaOord, Winchester, M.iss., and John \V. Ch.tse, North Wcare, N. II. 

Claim— l»t. Hanging th* gauge roll In vibrating tram iu combination with the spring and retaining 
spring-catrh, and adjustable stops, arranged as specified. 2d, The over-luppiug knife, in combination with 
the Miyusiable spring apron, arranged aa specified, 
lod. CaBtt Aut-Tops ; Fraud* C. ShalTcr, Brooklyn, N» w York. 

Claim— The at rangeineiit and nbinatiou with the cut tains, of Uie hooks, guides, and supporters, so 

that the curious may be kept stretched, and be readily lowered or raised and secured overhead, within Uio 
carriage at any desired point. 

137. Sri«rr Level; Th iddeus 3. Scovllle, Rochester, New York. 

Claim — Km ploying a single transparent cell or cistern of -•.>••». or other fluids, in combination with 
the scale .ii i< J rveutugular sunk, iu such a manner that the surface line of the liquid shall ludicate both 
the horiioiit.il ami |» rpendicular, with th* intermediate degrees. 

\M. 8.*£Dl.xa Machixes; Uarvcy Sloau, Fraukllu, Indiana. 

Claim — 1st, The arrangement of shanks, drag-bars, levers, bar, rest, and support, combined and ope- 
ntlng as specified. 2d, Iu connexion with the subject of the hr»t ciaim, the miaiig' incut uf rollers, seed 
box js, and slides, constructed as specified, 
13U. Railroad Car Seats; C. A. Smith, Plermont, New York. 

Claim — 1st, The anting tnent of the bark and bottom of s car seat, so that when the seat is adjusted to 
an iuclinml position l««ih pari* to move together on the same pmit on which the bark moves. Independent 
of the bottom, when the scut u n-tcraed. -J, The spring catch, notched arc, bottom, and back, arranged 
as described. 

Hi). Cottox Skip Plixter*.; P. M. Smith and T. T. Collier, Laveniia, Texas. 

Claim — The arrangement and combination of the wheels, axle, crank, pulley, slide, agitator, feudcr-bar, 
plough-share, and scraper, as described. 

141 TniMBLK; James C. R. Stelrly, Brooklyn, New York. 

Claim — The combination of the thimble and cutter, in the manner set forth. 

142. Cooeixo Stoves; Bavid Stuart, Philadelphia, Pennsylvania. 

Claim — Combining with the hollow cross-piece the distributor, arranged as set forth. 

143. Fotmao Chair; J. II. Swan. City of N-w York. 

Claim — 1st, The arrangement "I the back, s-at,an<l arms, so that the I sick and Seat, when occupied, wilt 
1* nearly count -i poised, ami the ami* moved with th * »• at an 1 back. M. In ci.nit.uiatiou with the back, scat, 
and arms, the curved leg*, arniug-d so as to admit of being uo ui piously lo.dcd. 

141. Crcrx; Jam--* Taylor, Rushvllle, Illinois. 

Claim — Tin- |«<culiar construction and arrangement of perforated brakes and auxiliary reflectors, In 
combination with a dasher, having iu bbulcs flattened out gradually from near the shaft to their ends. 

145. M ACHixERT for Purmi.xo II nt Bodies; James S.Taylor, Banbury, Connecticut. 

Otaim— The combination of the two perforated cones nod exhaust, with one picker an-l f<<ed arrangement, 
mo arranged that the curreut of impelled fur is alternately shifted from the lip ot one cone across ou to tho 
Up mt th* other, in such a manner as to give the required proporti.ns iu forming a |ierfect hat l>ody. 

Hi. Wisitixo Mvcuixe; Oeorge VY. Tolhurst, Liver] I.Ohio. 

Claim— The inside bottom box constructed air-tight, so that when the pressure of the upper rubber is 
removed It will float, and expose the clothes to be handled. 
14T. Seedixo MtrmxEs; M. L. Toiirtelett, Neahonoc, Wlscon-in. 

Claim— The combination and arraugunicul of th.* 1 vers, connected by the traverse rod, the cam, and 
th- slides, for Joint operation. 

148, Hioromktsm; Lxiis 8. Ullmann, Nashville, Tennessee. 

Culm— The combination of the cap-ulc and naturally spiral tall like appendage of either of the plsnts 
specified, with an index or dial, or their equivalent*, sutmuuiludly us dcsc.ibcd, to constitute a hygrometer. 

lil). Macbixe roa Wauauro Oraix, kc; Johu Van Horn.', Magnolia, Illinois. 

CUini — Weighing, by means of a round ball or self-acting weigh. r, operating In a concave beam, or 
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tialance nnd blocks, nod spiral spring*, working; in the bottom of the betm by m~ans of the grooved, so as to 
weigh different weights or drafts, H, and board, combined, lor the purposes set forth. 

150. Machines por Raring and Loading. Hat; Thomas J. Wallace, Caniron, Illinois. 

Claim — 1st, A hay-raker and loader, arranged and combined together a* described. 2d, The i 
of the inclined I«irt, a, with lt» pivot, with th* part, a, of the main frame and slot, aa act forth. 

161. Carpenters' Rule; Hamlin Whitmore and David M. Smith, Springfield, Vermout. 

Ooim— Tin- spiral springs applied to the piutlc of the Joint, in < 
the plates provided with notches and projection*, as aet forth. 

153. Corn Plasters; Charles Whi taker, Davenport, Iowa. 



Claim— The arrangement of the seed boxes or receptacles, slides, stationary platen, and movable p'.ate, 
with the arms and wei 8 hu attached. 



153. Orates; J. g. Williams, St. Louis, Missouri. 

Claim — The combination of the stove grate having register plates and valves which admit nnheated air 
from tht* room at all times, through the liottom of said plate*, but control the flow of lnvit-d air into the rwui 
with the ordinary fire-place, when the Utter is s<>parated from the flue above by a simple fire-board. 

154. Piocatis; W. B. Williams, Warrenton, North Carolina. 

Claim — 1st, The combination of acrcw-lmlU. nut in bnam. standard. cnfT, and slotted brace, to regulate 
the depth of ploughing. 2d, And in combination with the above, the curved arm for collecting weeds. 
166. PlotWHs; W. B. Williams, Warrentoo, North Carolina. 

Claim — The combination of standards, plate, and oblique wings, with share. 

156. Converting Rotary into Reciprocating Rectilinear Motion; Albert Brougbton, Matone, N'ew York. 

Claim — Th« comMnation of the divided jounial-box, containing two bearings, and closed by springs, « «, 
and the spring, I, or toothed plate, with the vibrating pinion shaft. 

157. Cover fob Stovr Plates; J. H. Gould, Alliance, Assignor to self and E. A. Hartshorn, Mount Union, 

Ohio. 

Claim— The self-erecting handle. In combination with weights, arranged eaa-ntially as set forth. 

158. Bricr Machines; Jamea A. Hamer, Reading, and Norrls Maris, Kimbertoii, Pennsylvania. 

Claim— 1st, The combination of the blades and rod* with the valves and spiral, arranged as sot forth. 
2d, The combination of the adjustable cover with spiral and trough, for the purpo* • of relieving or inrr.\.»- 
ing the pre*>uru upon th • clay in the moulds. lid, Tlu couibination of the hinged *m>«>thin£-piece with th«« 
hinged vertically reciprocating piece, as set forth. 4th, Providing the hinged suioothing-piece witli the slot 
and tube, as set forth. 

159. Calendar Clocrs; 8. P. La Due, Assignor to Thomas S. La Due. Rock ford, Iowa. 

Claim— 1st, The arrangement and combination or the wheels and the ring, the fac* of which are markM 
with the proper figures and letters, so that they indicate the seconds, the minutes, the hours, and the .lav* ..f 
the week and month. 2d, Arranging the wheel in such a manner that it serv •■ tlie double purpose ofartuat- 
iug the bell-hammer, and to indicate the hours of the day. 3d. Placing the figures and dials on the men* of 
the driving wheels to indicate the seconds and minutes by a continuous motion ; also, to indicate the hours 
by a continuous or Intermittent motion. 

KJO. Straw Cotters; Joseph B. Okey, Assignor to self and Win. II. Ilendrick, Indian spoils, Indiana. 

Claim — 1st, The combination of sliding bar, constructed as set forth, with yoke and vibrating bottom. 
2d, Tlie combination of cams with lever, constructed and used as described. 

161. Breech-loadiko Fire Arms; Joseph Rider, Newark, Ohio, Assignor to self and E. Remington A Son*, 

Ilion, New York. 

Claim — The combination of the movable brecch-pin and the cap tube applied to a pistol, as described. 
And, in combination with a hammer of the form described, I claim the arrangement of the main spring and 
trigger, relatively to each other, to the hammer, and to the stock and barrel, as described. 

162. Srwiko Machines; Joseph C. 811 vey, New Orleans, Assignor to Thomas J. Dubyns, St. lTelena Parish, 



Claim— 1st, Operating Ihe needle-arm by means of a grooved eccentric and a pin on the needle-arm, ar- 
ranged in the manner described. 2d, The construction or arrangement of the portion or the feed-plat* or 
utble through which the needle and the feeding-dog work, to form an incliued plane relatively to the direc- 
tion of the movement of the feeding-dog. 3d, The combination of springs, applied In the manner do*crih»-d, 



to effect the tightening of the stitch, and otherwise control the thread butweuu the perforating needle and it* 
spool, by the automatic operation explained. 

163. Apparatus for Pekdiko Pecs; Seth D. Tripp, Assignor to self and Luther III 11, Stoneham, Mass. 
Claim —1st, Windiug up the blank or strip of pegs with the ribbon, so that as five ribbon is wound off bv 

the movement of the machine, the blank will be fi-d up In the manner set forth. 2d, Hanging the spool «>n 'a 
vibrating arm, so that the spool and trough may follow the motions of the swinging gut* or part of the peg. 
ging machine, to which the trough Is attached. 

164. Scales ; Andrew Turnbull, West Meriden, Assignor to self and James B. Prary, Meriden, Connecticut. 
Claim — 1st, The combination of the beam lever vith scoop platform attached, with the spring, rack, ad- 
justable or fixed pinion, with index or Indexes attached to its arbor, and traversing over a gradual i<d plme or 
plates. 2d, Attaching or suspending loosely the rack to the I mm lover, by means of a pivot, and having a 
spring acting on said rack in order to keep the same in gear with the pinion. 3d. Attaching the lower «-nd 
of the spring to the traverse bar by means of the screw and nut, in order to regulate the tension of the spring 
and preserve, its uniformity. 4th, In combination with the beam lever, spring, and iudcxes, connected w.th 
the beam lever, the atop, on the arbor, for the pur|>oaes specified. 

165. Clotuks Drtkr ; 0. IL Waters, Baltimore, Maryland, Assignor to Alfred Hunter, Washington Cltv. D. C. 

Claim — The combination and arrangement of the adjustable grooved j>o«t, its radial arms, and box, n. wiih 
box, A, cylinder, and protector, constructed in the manner sot forth. 

166. Lakh; Lewis White, Hartford, Connecticut, Assignor to self and Daniel McLaughlin, City of N. York. 
Claim— Tbs i applicationand arrangement of the operating gears, when placed in the manner described. 
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107. Plixetaricm; Lemuel Allen, Pckin, Illinois. 

Claim — The representation of the planets and their orbit* suspended on a diametric rod. nml capable of 
rotating on miM nut, within a broad belt which represents the sodisc. Al*>, the arrangement of devices by 
which the earth may l>e adjusted to represent iU relative position to the sun, and to the plane of Its orbit, at 
any joiut then-of, in the manlier net foilh. 

lba. Slide Valves, is Steam Exuixes; Astley C. Ancona, Reading, Pennsylvania. 

Claim— Tho i^miesiiil valve scat, in combination with the cavities in the face of the valve, substan- 
tially the sntne OS set forth. 

lui>. Orvin Separators; P. J. Ankn-y and Daniel McOrcevy. New Lexington, Ohio. 

Claim — 1st, The oscillating hopper or trouzh. b, as ron«t ructed. in combination with the revolving screen, 
operating jointly, a* described. 2d. The combination of in » screen, and trough, ntid hopper, b, with the ad- 
ju»t«hle hopper or trough, h, and the spout, with g iuge. cut-off, and valve, as described. 

170. Mortimxo Machines; W. It. Axe, Blolt. Wisconsin. 

Clnim — Tin- gauge pinto and slides, iu combination with the reciprocating table and adjtutablo table, ar- 
ranged in the manner set forth. 

171. Steam Exoixes; Horace Bertholet, U -ading. Pennsylvania. 

Claim— The pculiar arrangement of the bar iu the slotted valve stem, and the connexion of the arms 
with the cylinder corks. 

Chaxoeable Stexcil; Jonathan Bigelow, Brighton, Massachusetts. 

Claim— The character plate formed at Its ends, a* described, whether the same be swaged at one edge or 
not. Also, the steiicil formed l>y the combiiiatioii of said character platca, uud a frame or frames or clamps. 

173. M.v.xL'PACTi'BK or Tbimdleb; Peter 8. Llishop, Smith field. Rhode Island. 

Claim— A thimble mndc from plated or overlaid metal, either in the common form with fluted sides, or 
with sides iu the form of a regular geometrical figure. 

174. W.vsnixo Macuixe; Alpheus Bissell, Berlin, Wisconsin. 

Claim — The arrangement of the lhl«e bottom, cords, pulleys, platform, and cam chuck, with thn frame, 
provided with corrugated rublier*. with rollers, ami with levers, said frame being operated by means of crank". 

175. Oraix Sepir\toiw; J. L. B ><th. Cuyahoga F«1U, Ohio. 

Claim— The inclined ?Jg7.a k - -en-ens, and l-ox. s, ami troughs having a shake motion giron them, and osed 
in connexion with tho revolving Ian and spout. 

17o. Saddle-tree* ; J. II. Boyd, Baltimore, Maryland. 

Claim— Tho employment of the double head or gullet plates, c and !>, when the front head or gullet, », 
Is con uec ted to the Usly of tlie tree by means of springs, in such manner that when the straining web is at* 
t.ched to said head ami to the back of the tree, a spring seat will be formed. 

177. Steam-preasltie Indicator on Auwt; Samuel W. Brown, Lowell, Massachusetts. 

Claim — Hie arrang-ment and combination of cylinder, roil, tnlie, and valve with each other. In the man- 
ner described, for indicating or giviug the alarm with steam from the same or contiguous chamber. 

178. Sash-Fastexer ; Morgan Chittenden. Danbnry, Connecticut. 

Claim— The combination of a T-*hnped wedge with a holt ose. having an opening corresponding thereto, 
whereby tho two sashes are uniformly and closely secured together. 

17U. nvPRAruc Presses; M. II. Clark. Danville, Virginia. 

Claim — l*t. The arrangement of the water reservoir, force-pump or pomps, main supply pipe, branches, 
stopcocks, and a scries of bydniiil c pre*.*-*, for united operation. -d. Arranging a b-ather jiacklug-ring on 
a disc which I* divided radially into a series of parts, and HtUd loos ly on a conical extension of the piston, 
ami held in contuct with said extension by menus of an undivided dine which Is suspended loosely so as to 
liave vertical play on a screw or head pin of the piston. 

150. ArPLE-PARXR ; Richardson T. Clark, Johnstown, New York. 

Claim— The combination and arrangement of the paring-knlfo, lever, spring, R, cord, clutch drum, and 
spring, V, with shaft band, and pulleys, and wheels, and appl- fork. 

151. Stopper* por Preserve Caxs; V. P. Corbett, Washington City, D. C. 

Claim— The arrangement of the plate, screw, conical nut. and disc, composed of two or more sections 
when the same are used in connexion with an clastic band or rim. 

IS-'. Apparatus por Kexuxo Sails; George B. Cornish, City of New York. 

Halm— Constructing the slip band* in one piece with four dandies, a a a' a', the spaces »>etween a a and 
n' a' serving as slip band*, and the central space between Handles, a a', serving as a hand on whirh the reef 
js nnaut Is wound, said flanches serving t.. prevent any latent! movement of the yard, and also to prevent the 
reef pennant from coming in contact with, and being injured by, the quarter laiud*. 
lsU. Steadtixo Lous ix Saw-mills; Kiley Doty, Cardiugtou, Ohio. 

Claim — The employment of the adjustable frames, provided with journal tiearing* and with rollers, the 
same being operated in one direction by means of the bead and tail block*, ami in the other direction by means 
of a conl and weight, one of said frames being stationed as described, by a spring provided with a shoulder 
and an incline plane. 

1&4. Lamps; John L. Drake, Cincinnati, Ohio. 

Claim — Tho employment or use of the disc applied to the wick tnl>c, aud used in connexion with the cap, 
and arranged relatively with it. 

180. Derricks; Eugene Duchamp, St. Martinsville, Louisiana. 

Claim— The combination or the toggles and right aud left screw boom, whan the Utter haa its fulcrum 
movable with the pulleys, in tin manner described. 

186. Coppex-pots; Oliver T. Eddy, Philadelphia, Pennsylvania. 

Claim— The annular cone-shaped deflecting plate resting on the bottom of the pot, and arranged in ro- 
•pect to the tube and perforated plats as set forth. 
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187. Flectro-maixetic Steam Boiler Gauge; Mo»e* G. Farmer. Snlcm, Massachusetts. 

Claitu— The combination of kii indicator, an electric circuit or circuit*, oue or more drcolt-brtJakers, with 
n float, in any manner substantially tut described. 

188. Horse Power Machines; L. It. Faught, Atlanta, Georgia. 

Claim— The arrangement aud combination «f a stationary geared r m. movable rim. supporting bar fitted 
In tli* pinions c c, the •haft, a u, provided with pinion*, r r, and wheel*, and the shaft, F*, a* set forth. 

18°. M*.tuud or Operating Croxino Knives; Owrp 1 Finn, Oswego, New York. 

Claim — Arranging the cam that works the cuiter on th- hevp|.wh"el. so that It will not ocrupy nv»r» 
space on ihe arm tli.it carries them than that occupied by annl bevel-wheel, for the purpose of simplifying the 
m«vli*ni»iu and ecouomi/.'ng *|>aci> on said arm, which ia necessarily builtcd in length. 

190. Railroad Car Seats; Eli Wheeler, Elm Ira, New York. 

Claim — 1*1, The arran'.-ement of l<ox-formed support*, cushion*, ami cushioned aeat back* of a pair of ear 
scat*, in the maimer »|>eeiiUd. \» hereby wlnn th ■« bottom* <-f the seat* :ire turned oTer, to fill up the e§..*cc 
hetw -en the teat*, the bed-clothing contalueil in the box w'll b" excised soaa to be readily removed, and then, 
when the backs ore tin mil tl-wu to till the ]>h«ce occupii il l>y the bottoms, the raid boxes will be closed up 
aril a rrmtinuou* boil formed from one liack edge to th*' other of the *• at. 'id. The short open atatlouary par- 
tition*, in combination with slidlng.|Mncls, which, when elevated, aerve a* bead and foottioarda. and allow 
ventilation under and above the tierth during night time, and when lowered during the day time, afford more 
room to the upper portion oi the body of passenger*, a* they pa*a through the ai*)e of the car. ?d. Tlie short 
sliding-closed blind*, arranged to operate as desorilad, and serve as foot and headdioard*. and allowing veoti- 
laiion above aud below the upper berth. In combination with the upjier berths and partitions, 

191. Furnace axd Apparatus for Treatixo Ptritous Ores; John Frets, Angel, California. 

Ciaiiu— l»t. The hollow stationary cylinder, it* rcTolv'mr worm. Hml it* openings, for the admission of 
the pyrites <"»d the introduction of air ami dim-barge of the fume* of Milphur, in combination wiUi the ro- 
tating cylinder and its internal rib*, the said stationary and rotating cylinder* communicating with each other 
through apip". arranged in respect to the furnace, a* set forth, yd. The system of vertical boxes or chan»- 
bi-ra commuuicating with euch other, with the ateiun pipes, the rotatiug cylinder, and the exit pipe. 
102. Macuixert for Warping Yarn; Richard Garscdaud Clayton Denn, Philadelphia, Pennsylvania. 

Cluim— 1st, The form of the drop wire*, arranged in the manner specified 2d, The cylinder. Ibr the pur- 
pose of marking the cut*. 3d, The employment of a register, constructed a* specified, for the pun*""' of 
registering- the number of cut* while the machine is in motion. 4th. The employment of the bar for the pur- 
|K«e of taking the loaa. con*tructcd with finger* either on one or l*>lh sidea. 5th, Tlie combination of tho 
vibrating tube, the stationary hook, the movable hook, aud the pin, for the purpose of forming the yarn into 
links, constructed in the manner described. 
193. Ciiirn: Samuel (il**iug< r. Alleghany, Pennsylvania. 

Claim— The arrangement in the movable frame of th" oscillating churn*, ftirnblied with dashers and 
winj;*, in combination with the revolving sln.ft annul with whirs, arranged as described. 
1W. Galvanic Batterv; Eugene (ire net, Jr., Pari*. France. 

Claim — 1st. The method of agitating the exciting liquid of a pdvanlc lottery by forcing a current of air 
thronirh it, in tin- manner *et forth. 2>1, Arranging and coniti nctinir the xinc and charcoal elements, in oom- 
binntion with the exciting fluid, in the manner described, whereby they may be o|>erated. the one by the- 
other. 3d, Forming the charcoal elements by pressing into or on to the surface of plates of lead, when yet 
in a acmi-lii|uid state, small pieces of charcoal, iu the mauner described. 
1W. Gacor ax» Box for Casting Jourbals is Soft Metau: C. W. Griffith, Dayton, Ohio. 

Claim— In combiiiatloii with a hollow box.a loo*e removable gauge or centering plate, fitted and fastened 
to. or held nguliiM the box. so a* to hold the - haft in iU pmja-i | o*ition '»i the box, and at tlie same time re- 
tain or prevent the incited metal that is poured into the hollow box, to foi m a box around the shall, from run- 
ning out. 

196. Apparatus for Coouno Liquids; Valentine Ilall, City of New York. 

Claim — Tlie employment or u*e of one or more receiver* j lan-d within a tank, and connected with the 
barrel or cank by mean* of a oiphou. and with a pump with.u o> at the outer side of the tank, for the pur- 
pen, net forth. Alv . opiul-in n,x ;» | nmp with < w or tnoie r-<ci tvei*. coniiect< d t<^getber and made tocommn- 
nicii'e with euch other by *iphon«. when said part* are wnbinert-d within a tank, and made to communicate 
with a ca*k or Imrrel, by mean* of a *ii<hou exUnding over the top of the tank. 

197. Lamps; linlvor Ilalvorson, C-amliridge, MusMchuwtts. 

Claim — 1st, The emjiloyment or use of the valve in connexion with the wick tulies, for the purpose of 
regulat'Dg the supply of air to the Interior t f, or between plan. * of the *vick. 2d, The arrangement of 
the shaft and their wiie I*. so that the wheel* on one shaft niny gear Into those on the other, for thu purpoae 
of raising and lowering the wicks simultaneously by tho turning of one shaft. 
19*. Trouino-bait for Catchixo Fisb; Riley Haxkell, Palmvvllle. Ohio. 

Claim — 1st, Const met lug the body of an artificial representation of a natural fish in two detached part*, 
to be used in combination— one |iortion thereof revolving, and tlie other remaining fixed or stationary, both 
jHirtions b. ing on one «haft. 2d. In connexion with my flr*t claim, filling the upper jiart of said fixed por- 
tion with a light stdwtance, and weighting the lower part thereof, for the purpose of keeping the said fixed 
portion vertical In the water. 

1W. Tailor*' Shears; Rochus Ifeinslch, Newark, New Jersey. 

Claim— Constructing the lower tow with it* upper portion widened, and with the projection thereon, so 
as to form a bearing for the fore-ringer within the bow. 

300. Variaelk Kxhacht for Steak Esoi.mes; W. M. Ilurlbcrt, Northfield. Vermont. 

Claim— Applying the slide* to ojierate in elbows or Invertiil L-diaped nossles. arranged as described. 

[This invoiition consists In miking the npjier ends or noz.zl.t! of the bla*t pipes each in the form of an 
elbow or the Inverted letter L. and fitting the regulating slide* to the horixontnl portions of the elbows, so 
that both can he adjusted simultaneously by right and left-handed screws on the same shaft, thereby providing 
very conveniently for the variation of the area of the openings ] 
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Steam-trap; E. T. Jenkins and F. B. Policy, Williamaburgh, New York. 



Claim— The round pip©, in combination with tho valve seat, valve, ring, opening, and float, arranged in 
manner descrlla'd. 

Boilers; Christian Kieffer, Lancaster, Pennsylvania. 
Claim— The construction of tho extension and perforated steam-pipe, with the extension hot air flue, with 
the pan, with pi|iea, i I, and perforated pipe, K, arranged an described. 

2203. Buno-hole Borer a*d Reamer; Josiah Klrby, Cincinnati, Ohio. 

• Claim — The conical-shaped stock, when made with a throat cut through from the edge of the bit on one 
aide, to the opposite side of the stock, so that the shaving* arc Hindu (<> through The stork and out on tho 
opposite side. Also, the combination of the auger bit with reamer, made in tho manner described. 

204. Seed Plasters; Levi L. Lancaster, Rocky Mount, North Carolina. 

Claim— The frame, wheels, hopper, cylinder, pockets or depressions, carrying tnbe, furrow-opener, coul- 
ter, levclcr. nnd bottom, arranged as described. 

206. Thermometry Regulator for Heating Apparatus; Lewis W. Leeds and Calrert Vaux, City of New 
York. 

Claim — So applying the vessel, which we have termed the secondary heater, containing the fluid to act 
upon the piston, or its equivalent, hi combination with the primary heater, ami so applying tho piston, or its 
equivalent, in combination with said secondary heater and with tho regulating valve, that the secondary 
heater is exposed at tho Mime time to the heating influence of the primary heater and the cooling Influence; 
of the incoming cold air, and the fluid contained therein Is, by its expansion and contraction, made to control 
the admiaxion of the stuam or other heating agent, and cause tho supply of such agent to tho heater to vary 
inversely with variation* in the atmospheric temperature. 
206. ApPBOACB-OPEMxa Gate; Julius S. Lloyd, Philadelphia, Pennsylvania. 

Claim — Operating the angular bar by means of the carriage, with its pulleys and guard, In combination 

.and the 



with the projecting ami of tho rod, and the cianked ami weighted rods, and the respective cords or < 
arranged as set forth. 

207. Water Indicator for Steak Boilers ; George Lnts, Logan, Ohio. 

Claim— 1st, Operating Huricular and visual alarms, either severally or conjointly, at will, by i 
such as is described. 2d. The combined index and trlppimr levers, nrranged in tho manner set forth. 3d, 
The combination of th- tripping levers, balance lever, aud bifurcated rocking lever, as described. 4th, The 
combination of the catch and dogs, arranged as sot forth. 6th, Tho combination of the bent lever, thumb- 
•crew, and sl dted bracket, as described. 

208. Method op Maeixo Soap ; Augustus Miller, Grafton, Ohio. 

Claim— «oap manufactured from the herein-named ingredients and chemicals, when the same are com- 
pounded In the manner specified. 

209. 1R05 Spoons; G. I. Mix, Wallingford. Connecticut. 

Claim — 1st. Tho method, sul«tantially as described, of making the handles of iron spoons. 2d, Forming 
a tongue upon the bowl lilauk, and a corresponding recess or inlet ujwn tho handle, or vice-versa, 

210. Carpm past EN tut ; George G. Noyes, Worcester, MassacliuselU. 

Claim— The bar. provid. d with the hooka, knife-edge, and spurs, so that it may be readily secured to, and 

detached from, the base-board and floor. 

211. Railroad CnAiRs; W. A. Nugent, Susquehanna Depot, Pennsylvania. 

Claim — The shell or liody with tho cam Jars and the cliair, arranged as specified. 

212. Horizontal Water-wheel; John K. O'Noll, Kingston, New York. 

Claim— The arrangement of tho guide partitions, cylinders, wheels, and wheels or buckets, in tho man- 
ner specified. 

213. Composition for Tanntno ; Thomas S. Page, Milan, Ohio. 

Chum — A liquor composed of terra Japonic*, sulphate of alumina and pot 
potash, and sulphate of soda, when combined In the proportion* described. 

214. Borwo AMD Mortuhno Machine; Collin G. Pollock, Cincinnati, Ohio. 

Claim— The arrangement and combination of the l*r on the arbor, i 
nected with the arbor by the knuckle-joint, and the bevel gear, for Joint operation. 

216. FEEDtxa Paper to and from Pfturmo Presses ; Charles Potter, Jr., and C. B. CottreU, Westerly, Rbodo 
Island. 

Claim — The securing of the registering points firmly to a fixed portion of the machine, and releasing the 
paper therefrom at the proper time by elevating the adjacent surface. Also, depositing each sheet face up- 
wards on the pile, by carrying it between a vibrating series of tapes, operati-d in tho manner set forth. Also, 
the arrang-ment of the cylinders and the series of tapes, or their respective equivalents, In the vibrating 
frame, which vibrates on the shaft as a centre, and receives its proper vibratory motion from the hook, or Its 
equivalent, whereby the frame may be readily unhooked and swung out of the way to allow access to the bed 
Of the press without deranging or disturbing any of the mechanism. 

216. Burners for Vapor Lamps; William II. Bacey, City of New York. 

Claim — The burner and curved rods, one or more, In combination with one or more deflecting caps and 
draft tube, arranged as set forth. 

217. Insect Powder-blower ; Peter Reynard, City of New York, and Victor Varin, Brooklyn, New York. 
Claim — Tho divisions in the powder-chamlier to Insure the powder being in a position to be acted on by 

the air blown through tho perforated diaphragm. And In combination with said powder-chamber, we claim 
the India rubber perforated ball, fitted and acting to give the blast of air. 

218. Thrsdbwq Machines; Joshua Rollman, Sinking Springs, Pennsylvania. 

Claim— The application to a threshing machine of one or more independent fan-Mowers, which are at- 
tached ouUide of the machine, and in such position as to prevent any dust, arising from tho operation of 
thrwhing, from reaching the attendant on tho machine, arranged in the manner described. 

32* 
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211). Horse Power Machines; Qelston Sanford, Pongbkeepsie, New York. 

Claim— Int. The combination of the interim! toothed wheel* nod their connected pinion* with the hollow 
stamlard. arranged in the manner set forth. "2d. The- combination of the hollow standard with the shaft mu4 
its connected gearing, in tho manner d< huIi d. 3d, The combination of the .uljuslable bvar.ng or fnuu»! 
with the hollow standard and shaft. 

22J. Tops por Tables; Nathan Sirgcnt, Chariest own, Massachu* 'tts. 

Claim— A panoramic table or table-top. constructed in the manner art forth. Also, the peculiar mech- 
anism whereby the rati raws or panoramic cloth in maintained with proper tCMdoD Upon each of the roller*. 
howeTer such cloth may vary in thickness or In number of fold* npon such rollers. 

221. Straw-cutters; Casper Schult*.- and J. Frederick Schroder, Covington, Kentucky. 

Claim— A cutting ls>x. constructed with adjustable compound knife-wheel, in combination with feeding 
chut-, arranged a* descril*-d. 

222. Machine for Making Sewino Maciiine Needles; Wm. W. Shlpman, New Karen, Connecticut. 

Claim — The feeding plier formed by the lever and block, in combination with the punching die, r2, and 
die, i«3 aud 21 31. the cutter and clump "formed by J i and I I. the whole in combination us set forth. 

223. Klectbjcal 1Uati.no Apparatus; Georg- B. Simpson, Washington City, D. C. 

Claim— The insulation of the metallic coil or helical electrode, which 1 cull an electro- heater, nnd the *nc- 
ceasful generation of heat by pussiug currents of electricity over a coil or coils of pi itina, or other metallic 
wires resting on. nnd supported by. a non-conducting < leclneul bote, or encased in metallic tubes, or open ves- 
sels insulated with any of well known substanc -a Doii-couducliug of electricity, us described. 

224. Mode op CnxsTnrcTixa Matrices. Ac; John Joseph Charles Smith. Covington, Kentucky. 

Claim — The diseon ry of rendering c >m|*««ition or alloy of cop|>er an«l tin pliable, and in such a state as 
to admit of an easy imprv*doii of any llgnreor design on or i n metal, wh ther engraved or produced by means 
of clectrotyping, an a copy of any figure, design, or object, thus yielding a perfect inatrix or mould— and this 
process I f'uitlier claim, as my invention, in conn siou with the iiianuf icluritig of types of the alloy of copper 
and tin, as already described, and which will and shall produce the intended effect. 

225. Marino Lioiitnino CoNPterons; Charles Stearns, Lowell, Massachusetts. 

Claim — Th • twisting roller*, constructed as described, in combination witli the corrugating rollers, for 
producing the corrugated twisted cupper rod. 

226. HoitsE-mKEs; Theodore J. Steffe, 1/mcnstcr. Pennsylvania. 

Claim — The arrangement and combination of the teeth heads, key. spiral spring attachment, lifters, lever, 
deaie-is, when tie s • * v. ml purls have the.r centre of motion on th axle of the machine. Al-so, iu combina- 
tion with the ubovd, th • fooi-brac, lunged at slide and slot, as s|iecilled. 

227. Hominy Mills; George Strausc. Itoonsboro*, Maryland. 

Claim— (Jiving to the shaft substantially th ■ simp ■ repr rented, when the srld shaft is armed witli toothed 
segment*, and is also operated within a tube which is aha armed w:th counteract iug in gnients. 
22S. Bridges: David H. Van Dm r, Sugtr Loaf, New York. 

Claim— In combination with the blocks, t f u it I, rods, blocks, c c', aud bolts, arranged as shown, tho 
ar raugeuieiit or the plates, as described. 

229. Take-it ruu Trimming Looms; Samuel Walker, Itoxbnry, Massachusetts. 

Claim — Giving to the take-up roll of a trimming loom a reciprocating motion longitudinally on its axis, 
fur the purpose specified, 

230. Photographic Printing Machine; Charles Fontayne. Cincinnnti. Ohio. 

Claim— 1st, The described machine for printing or mult plying photographic pictures. 2d. The described 
art of multiplying positive photographic pictures or expre-w oris ir.,ui the same negative npon the same she t 
of sensitive pa|s r. or other material. 3d, Causing the sen-Mlivu material used for the rccept.on of photo- 
graphic impressions, latent or otherwise, made by the agency of s.-lnror other light, passing through a nega- 
tive, t > traverse the aperture or negative employed. 4th, The traversing bed. whether cylindrical or plan •, 
conl n si within n dark chamlsr. whose sui lace may be moved by ratchets, screws, crank*, or their equiva- 
lents, for the purpose of carrying the sensitive material wh n the same is used in connexion with a negative, 
from which it receives |*>sitivc impressions. 6th, The employment of continuous sliding or revolving disc*, 
with springs and spring-stops, or their equivalents, to give them u uniform motion and overcome the inonn-n- 
tnm or rebound, for admitting and shutting off light uniformly U> and front all parts of the surface to l*« 
acted up «n iu printing |io*itive photographic pictures from a negative. tith. The application oful -n««>r lens.** 
f >r the purpose of condensing light, when «*ed in combination with negative 2S, the sensitive material, am! 
slide or cut-off, for admitting <>r shutting olf light, for the pur|*>*c of photographic printing, "th. The com- 
bination of condensing lens, 33. negative. 34. daguerreotype tub'. 76. with its lenses. 7t>. the, sensitive mate- 
rial and slid • or cut-off for photographic printing. 8th. The combination of the sensitive material. negative, 
2S (as ilestiuguished from negative. 34). and slide or cut-off, for tho pur|»ose of photographic printing. 9th, 
The method of raising the glass negative or other matrix, 2S. from the sensitive material, to |mrmit the mo- 
tion of the latter, and the method of lowering again, loth. The method of supporting and adjusting ivega- 
live, 28. as described. 11th, Tin? use of the glass negative (when negative US is used), or the use of a piece of 
j.laiu glass iu the place of it (when negative 34 is used/, or the use of a skeleton frame, lor the purpose of 
pressing the sensitive material smoothly anil evenly on roller 6. or traversing bed, while the photographic im- 
pression is being made. 12th, The alternate admission and exclus on of light passing through a negative, to 
act u|sm a traversing sensitive material, eonflntst in a portable dai k chamber. 13th. The rotl. 8, working 
through hollow siottnl shaft. C>, and afnxetl to roller. 6. by plate. <.», tor the purpose d'-scribed. 14th. The com- 
binati>iti of the lever, 12, with its spring-catch, 13, with the ratchet wheel, 14, uoae, 82, of shield, 15, and slot- 
t d slop. 11. 

231. Clt-oifGear for Steam Enoinrs; Henry Whittington, Philadelphia, Pennsylvania. 

Claim— The Inclined spiral edges on the revolving and sliding sleeve, when the latter is applied to ope- 
rat-' the ctits>tT valve, the descent of which is caused by the pressure of steam above the valre, and when 
tho Inclined edges serve to retard the d. scent of the valve. 

232. Washing Machine; Asbury Wilkinson. Madison, Indiana. 

Claim— The combination of circular boards suspended from a frame aboro by springs, with a rotary cor- 
rugated roller working Iwtweeu them, constructed as set forth. 
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233. Registering Apparatus; Jephtha Avery Wilkinson, Brooklyn, NYw York. 

Clafm — A scries of counting discs standing at right angle*, ur nearly so, to each other, and Pitch formed 
with a thread or worm around its periphery taking teeth on the next counting disc, in the manner sperith-d. 
Also, the arrangement of the counting disc, ji9 and plO, in the manner specified, whereby they can ho discon- 
nected aud set lo couimcnct) counting wh< u required. 

234. Try-cock for Steam Boilers; John F. Cook, Assignor to self and George F. Page, Baltimore, Md. 

Claim — Combining with tho liarrel of a try -cock a two-armed lever.one provided with spring* or wlghta, 
and tho other with a rubb-rior other equivalent disc), so that the weighted arm shall bold tho vulved or disc 
arm against the bore of the barrel of the cock, as described. 

235. Railroad Chairs; Henry W.Gray, Cleveland, Ohio. Assignor to self Hnd W. H. Alvord, Flomer. N. Y. 

Claim— The forming tho railroad chair in two sections, having the outer surfaces convex, iu combination 
with the gripe and beam, arrauged In the manner set forth. 

230. Presses; Horatio Francis Hicks, Assignor to Kicks Brothers, Grand View, Indiana. 

Claim— The combination of stepped lieari rip*, with rollers adapted tiMiperato iu connexion therewith, 
without endwise, pressure or tendency to displacement, iu the manner set forth. 

237. Deep Sea Sounmxu Apparati h ; G<-orgo W. McCord, Assignor to self and J. F. Lobdell, Centralia, 111., 

aud V. N. Davis. Ru»h, New York. 

Claim — The arrangement of the cyliuder. piston, graduated scale. cap.and vernier or register, constructed 
a* described, fur the registration of marine soundings upon the principle of hydraulic pressure. 

238. Machine for Sn.vPiNU and Finishing the Hacks or Hooks ; (}. II. Sanborn, Boston, Mass., and John E. 

Collin, Portland. Maine, Assignors to G. II. Sauboru, aforesaid. 

Claim— l»t. The employ nun t. for shaping or finishing the bm-ks of l»ook*. of a divided roll or pair of 
aegm* tits, operating across the ba< ks from tin? centre to Is.i'h sides thereof. 2d. The combination of the cam, 
t. slide, toggle, p p. spring, link, y, lever, link. u. mid toggles, p p. with the book-holili-r. for the purpose of 
raining the holder and i-unlug it to eh we ti|M>n tho book before each operation of the divided roll or pair of 
segments. Sd, AttHching the s -gin'-nt levers, a c.'. or their equivalents, to levers, n H, operated by cams, n N, 
on tho constantly revolving main shaft, for the pur|>ose of throwing the segments out of th» way of the holder, 
at the proper stage of the o|»erati<in of the machine, to permit the removal and introduction of the books. 

239. Stoves ; Thomas Shaw. Assignor to self and J. C. lUiley, Philadelphia, Pennsylvania. 

Claim— 1st, The adjustable leg*, when combined w ith the casing aud its gauge cylinder, and arranged so 
as to serve tlx- doubl ' purpose of tilting the stove more or less on one side, and reguUting the admission of 
air into the casing. Vd. Operating the valve for regulating the flow of gns into the casing, hy means of tho 
object to be heated hy tho flame, iu conjunction with the devices set forth, or their equivalents. 

240. Converting Reciprocating into Rotary Motion ; A. T. UnderhiU, City of Xew York, Assignor to C. R. 

Underbill, New Castle, New York. 

Claim— The arrangement and combination of the frame, guards, and ratchet wheels, so that the rotation 
of the shaft may he reversed, as a-t forth. 

211. Machinery for Perforating Hat Bodies; Wm. F. Wnrburton and Wn. B. Atkln, Assignors to Wm, F. 
Warhurton, aforesaid, Philadelphia, Pennsylvania. 

Claim — 1st, The system of pointed pins, hung Independently of each other to the cross-head, furnished 
each with a separate spring, and arranged in combination with the bat blin k at taehed to the face plate on 
the spindle, 'id. The ratchet wheel of the same form, or thereabout*, us that presented by a transverse sec- 
tion of the hat lo be |>erforated, in combination with I lie face plate nnd its hut block, the said wheel being 
operated by the pawl and the appliances connected therewith, or their equivalents, in the maimer *ct forth. 

242. Modi of Distilling Liquids from Coal Tar; Morris h. Keen, Rogers' Ford, Pennsylvania. 

Claim— The application of additional heat at or near the surface of the coal tar, or other similar hydro- 
carlKin. when used in combination with pressure in the boiler, for the pur|M«e of preventing the tarry fumn 
from rising and over-running the still, and thus endangering tho operator as well as the premises. 

SEPTEMBER 27. 

243. CntTRS; Abel Austin, Altnna, Illinois. 

Claim— The arrangement of the shaft, cranks, dashers, handles, links, springs, c c c, box, spring g, and 
lid, constructed as described. 

244. Rotaut Blower; Wm. B. Barnnrd and Edmund Jordan, Wnterbnry, Connecticut. 

Claim— The diaphragm, in combination with the revolving propeller or propellers to deflect tho blast to 
the month or opening, as the blower revolves in the case. 
213. Camp Stool; Elbridge G. Belkuap. Phibidelphia, Pennsylvania. 

Claim— The combination of the case and the seat frame with tho swivel blocks, braces, and connecting 
rod, arranged in the manner described. 

246. Seed Planters ; Lewis Reese Carpenter, Lancaster, Ohio. 

Claim — Hie arrangement of tho ticnm, handles, braces, furrowing scraper, and seed box, with tho plant- 
ing slide, h-vor, wheel, and covering scrapers, constructed as described. 

247. Machines for Preparing Tobacco for Pressing; Edwin S. Collin and Thomas N. Read, Aspen Wall, 

Virginia. 

Claim— The arrangement of two, three, or more pairs of progressive pressure rollers with each other, 
in the manner set forth. Also, combining a series of oil vcaseia aud oiling pads with the aforesaid pairs of 
pressure rollers, in the manner set forth. 

248. Machines for Splitting Welts; John Critchcrson. and Eri S. Moulton, Boston, Massachusetts. 
Claim— The beveled grooves, arranged in reference to each other, on the cyliuders,and operating In com- 
bination with the adjustable cutter, as set forth. 

249. Harvesters; Tobias Crumling, IMbim, Pennsylvania. 

Claim— The arrangement and combination of the independent platform with the frame, belt, and driving 
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250. REELS for Harvesters; George 9. Curtia, Chicago, Illinois. 

Claim— The employment of sliding heads, aud pivoted anus, mod bar*, in combination with the reel shaft 
and boaters, described mo that the diameter of the reel can be expanded or contracted. 
261. Harvester*; Jacob D. Custer, Norristown. Pennsylvania. 

Claim — 1st, The m^in shoe, constructed in the manner described, In combination with bars of main fram« 
and supporting bar, iu the manner described 2d, The canter wheel, In combination with the lever and ad- 
justable plate, arranged In the manni-r described. 

252. Telegraphic Cable; J. 8. Davison, Cranberry, New Jersey. 

Claim— Arranging a series of loose metal strips in a coil, or its equivalent, as described. 

253. Bedstead ; Ebon Eaton, Cincinnati, Ohio. 

Claim— The construction of Ix-d-potts with the wedge-formed part and the square piece attached, so aa 
to form a shoulder lo ivo Ive the rail, in combination with the bottom or pint form of a bedstead, with the rail 
funned so as to fit the posts described, and all permanently connected together by meant of cross-pieces. 

254. Mode of OoloRINQ Woolen Hats; U. D. Foote, Danbury, Connecticut. 

Claim— The described process of restoring th" color of the hats after they have been dipped lathe stiffen- 
ing and rubbed off by suud paper, by applying the hot dyeing liquid. 

255. Roixixo Mills; John aud George Frttx, Johnstown, Pennsylvania. 

Claim -The application to each of the paint of drawing or forming rolls of a feed roll, such as described, 
and driven by gearing or other machinery, and turning in the same direction with said drawing or forming 
rolls, for the purpose uf carrying aud feeding into them the pile or bar of heavy iron. 

266. Apparatus for Washing Ga n; Harvey Guild, New Orleans, Louisiana. 

Claim — The arrangement of the water-pipe and rose within the Inlet pipe of the wash-box, in combina- 
tion with the perforated plate or diaphragm, at the junction of thu inlet pipe, with the waab-boE. 

257. Belt-uoor, Pliers, and Punch; X. K. Hale, Nashua, New Hampshire. 

Claim — 1st, The combination of thu roughened surface* with the triangular wedge end, arranged in re- 
lation to each other, as n< t forth. 2d, The combination of the jaws with the punch, roughened surtii.es, and 
wedge end, constructed as set forth. 

258. Metrodof Distilling Oil from Coal; John Howarth, Salem. Massachusetts. 

Claim — Forming oleaginous Tapor from coal, or other substances, yielding pyrogenous oils, by passing 
through the material to lie acted upon, a current of snpcrhcHted Hkwni, iu combination with steam direct front 
the boiler, iu thu manner set forth. Also, forming oleaginous VH|ior* from coal. or other *ul«stances, yielding 
pyrogenous oils, by passiug through the material to be acted u\x>a, air combined with superheated steam, in 
the maimer set forth. 

259. Bedstead Slats; Tyler Howe, Cambridge port, Massachusetts. 

Claim— The describe.! t*d slat, enlisting of the lifter. In combination with the slat, constructed In the 
manner set forth. Also, the construction iu the ends of slats, by which they are connected with the bedstead 
or springs, as described. 

260. Mode of Arranging Couches ix Railroad Cars; Edward C. Knight, Philadelphia, Pennsylvania, 

Claim— The arrangement of couches iu railroad cars by means of the donble-hinged rod, constmcted in 
such a manner that the couch, when not iti use, may be folded up against the ceiling and retained there by 
means of a button, or other suitable device. 

281. Screw-wrench ; W. Kuhlenschmidt, City of New Tork. 

Claim— The arrangement and combination of the conical disc with the helical groove, the spring, tho 
movable jaw. and the shank, to o|terate as act forth. 

202. Moulding Water-traps; James Allen I/iwe, City t>f New Tork. 

Claim — The application of a metallic core, constructed and operating us described, to cast water-traps. 

1803. Cooking Stoves; James L. Meafoy, Middh ton, New York. 

Claim— The cylindrical fire chamber and air chamber, communicating with the fire chamber and the 
heater chanilier, arranged relatively with curl* other and the ov.-n, for the purpose set forth. Also, iu com- 
bination with the file chumls-r, air rhamtier. und healer chamber, arranged as shown, the perforated plate 
placed in the flue relatively with the fire chamber. 

264. Machines for Distrusting Fertilizers; Z. N. Morrel, Cameron. Texas. 

Claim— Tho combined arrangement of the single side-wheel, distributing wheel, regulating slide, revolv- 
ing arms, boot, set-screw, share*, cog-whools, druft rod, sprocket wheels, roller, and chain, in the maimer set 
forth. 

265. Process of Bisrnxrsn Oils from Core; George Mowbray, Green Point, New York. 

Claim — In the manufacture of coal oils and other pyrogenous oils, by ex|tosing the coal, or other mate- 
rials, to the products of combustion generated in a separate furnace. 1 claim igniting said product* of c< ni- 
buation, pre\ious to admitting the same into the distilling kiln, by admixture of a sufficient proportion of air, 
to burn the oEide of carbon into carbouic acid. 

206. Wrjtino-t ablet; George Munger, New Haven. Connecticut. 

Claim— An argillaceous surface wood writing-slate, which Is formed by uniting several layers of ven- 
eering or thin wood together, so that their grains run antagonistic to one another, aud then coating the ex- 
terior surfaces of the couip.ic( mass with a composition of slate, emery, or other similar argillaceous material. 

207. BEn-apRtxo; 8. D. Newbro*, Lansing. Michigan. 

Claim— The employment of tho oblong plates, whether made of wood or of metal, or any other suitable 
material, when the same are secured together, as set forth. 

208. Maxtfactvri of Wire Cloth ; Rufus Nutting, Randolph, Vermont 

Claim— Oompi casing wire cloth by passing it between rollers suitably constructed, or by equivalent mentis 
whereby its surfaces are rendered smooth and even, in the manner specified. 

209. 8tovrs; Oscar Paddock. Watertown, New York. 

Claim—The damper arranged over the pipe through which a direct communication between thefire-plao. 
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awl the ch'miey Is efli cted and operand by means of a rod, or tU equivalent, which in secured to the door, 
mud which acts against u foiktd lever, its s|>ecined. 

270. Mamtacttrb or Hots; Andrew Patterson. Birmingham. Pennsylvania. 

Chum— Forming the he;»d or eye of a hoe and attaching it to the Wade at the name time, by pouring the 

molten nutal to foriu the heud on or u round the b'.ade. 

271. CoxtTRicnox or Pacejxo-boxes ; Edward L. Perkins, Roxbury, Massachusetts. 

Claim— Lit. Forming the side*, ends, bottom, and tup of the box with, or attaching thereto, the right 
angular shaped braces or shoulders formed with h -veled corners, novtn make a close and binding joint 2d, 
In ronibiiiAtixri with the nhuv>«. I claim the c.Tcr formed in twu wedge-«ha|>ed piece*, or in any nmnucr sub- 
■Untutiij D.iiiilitr, whereby till the jmrU constituting the box are drawn and held rigidly together. 
272 Murr«; Juno Phillips, City of New York. 

Claim— A muff, arranged with a cut in in side covering or shell, an annular space or pocket, and a porte- 

monnaic a cured in it* inner |w«rt. 

273. Hoors or Skeleton Skirts; Joseph F. Pond, Cleveland, Ohio. 

Claim— The combination of the eye on one extremity of the h. op, with the series of set-offs on the other, 
constructed as set forth. 

27-1. Setcrixo Irox Ba.xiw ox Corrox Balm; C. W. Pyle, Galveston, Texas. 

Claim — A plate, constructed with a short open slot, a long closed slot, and a tamed down lip or flanch. 

275. Sprixo Hixgb; Cornelius J. Kooney and David Renshaw, City of New York. 

Claim— The arrangement of the coiled spring, shaft, and wings, in combination with each other, for the 
purpose* suited. 

276. Bt>ROLAR4' Alarm; Abbott Q. Roe*. Cincinnati, Ohio. 

Claim — Connecting the doors or windows of a house to an alarm mechanism, through a system ot strained 
win-*, so th.it the fiitriug of a door, or tin? cutting of any wire idinll I 't off the alarm mechanism. Also, con* 
te-ctine the panels of a door with the strained wires that unite the door with the alarm mechanism, as that 
the rutting out of a pant I. or the culling of one of the wires, olut.ll let off the alarm mechanism. Also, tho 
combination <<f tin- swinging lever on the door, with the tiolt and its Inclined )>lane that locks the spring drum, 
fir the purpose ofpntting said door in connexion with the alarm mcchanlsui, when said door is drawn to, and 
phut from the outside. 

277. Horse tlARXKMrs; John Roust', Port Gibson, New York. 

Claim— The donh|e-cvi<d hook, arranged as described in the yoke ring, so as not to be withdrawn there- 
from, in combination with said ring und with the divided hame straps, which are respectively secured to the 

opposite eyes of the book. 

278. Stlaji Pi aching Machine; John Sparrow, Portland, Maine. 

Claim— Tho employment of a single-acting cylinder and piston, operated by tho pressure of steam, water, 
or other fluid, and a toggle, arranged relatively to each other and the punch or cotter, as described. 

279. Metro* or Operating Independent Second Hands op Stop-watcueb ; Peter M. SatxelL, Philadelphia, 

Pennsylvania. 

Claim — 1st, The independent second hand adapted to a watch, so that by means of the devices described, 
or their equivalents, the said hand may be connected to, or disconnected from, the titno train of the watch, 
without inferfirrinr? with the movements of the latter. 2d. The stop-arm, with its forked end so adapted to 
tho hollow arbor as to serve the purpose of stopping and releasing the said arbor, and at the same time serv- 
ing to maintain it in its proper vertical position. 3-1, The wheel with the springs, in combination with the 
holloa arbor of the independent secouds hand, the wheel beiug hung loosely to, and the spring bearing against, 
t be said arbor. 

2S0. Safety Kxtzlope ; William J. Stetson, Baltimore, Maryland. 

Claim— The mode of i ! tIp<- «~enrity to lett«r. and other envelopes, the same consisting in water-prooflrig 
that part of the euvelo|»e upon whic.i tho adhesive material is applied. 

281. OoxsmrcTiox op Uas Burners; John Stevens and John Johnson, City of New York. 

Claim— The apertnre*. in comWnatlon with the movable slide, or its equivalent, wherehy the area of the 
jsa-*»ge for the gas or vapor Is contracted at pleasure at the point of its exit in the atmosphere, and tho vol- 
ume of the flamy dlminlnhed, without substantially changing its character. Also, the arrangement of the 
branches, diverging from a single pipe, and pressing by their elasticity against the opposite side of the slide, 
for the purposes explained. 

, 282. Crambks Utensil; J. C. Stoddard, Worcester, Massachusetts. 

Claim— A chamber vessel provided with a flanch and elastic ring, made as described,*© as to form a tight 
joint, aod also to prevent noise. 

263. Machines roa Scourinu and ITt'LUXO Buckwheat; Joseph N. Treadwell. Redding, Connecticut. 

Claim— The arrangement of the revolving and graduated screws with the hoppers, conveyors, b hurts, and 
conductors, in the manner described. 

264. 8uCT Mac-hikes; Richard Ward, Edinburgh, Indians. 

Claim— The employment of the corrugated Iron plate, having the horse-ahoe perforations, in combination 
with the Iron plat* having the diamond perforations, in tho construction of a perforated scouring and sepa- 
rating cylinder, arranged to operate as s. t lorth. 

296. Seed Planters; 8. J. Wasterbnrg, Alton*, Tllinola. 

Claim— The aj-rangement of the Mock provided with chambers, c, and chambers B, with the rods, shaft 
handle, hopper, spring, i, slides, and spring, «. as set forth. 

286. Stoves; C. I*. Whitney and Samnel Reed, Oencsco, Illinois. 

Claim — 1st, The arrangement of deflecting plate, chamber, graduating damper, and flue-pipes. In the fonr 
corners of the oven, all in combination for the pnrpos-s set forth. 2d. In combination with this, we claim the 
use of pipes of clay, or other similar material, srrsng.il in the mannor set forth. 

287. Ardojiinal Supporter; A. B. Weaver, Carthage. Indiana. 

Claim— Tho employment of the hip bunds and centre hip straps, in combination with the straps, arranged 
as set forth. 
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288. Murium of Raisiso Water bt Akimai Power: Zatter F. Wilder, Painted Post, New York. 

Claim— The arrangement of h series of platforms, in combination with a ]mmp. so that a series or a suc- 
cession of strokes of the pump |aston shall be produced before the cat tin arrive at the drinking trough. 

28tt. Haxii Punch; Reuben Wood. Grand Ledge, Michigan. 

Claim— 1st. The peculiar relative arrangement of the two series of Inclined phmes. in the contact facs 
of the circular plate*, in In- used either with or without Intorposed lialls or rollers, in the manner sp-cifted. 
ai, The use of the slotted tut>*-. in combination with the two inclined ways and cross-l*»n with or without the 
roller*), r..r tin; purposo of extricating and lifting a punch, or other tool, in the bar, by a reversed motion of 
the lever. 

Coitoji Ours; John Wilson, Andersou C. II., South Carolina. 

Claim — 1st. The employment of three >>r inure toothed or serrated cylinders, arranged and disposed so its 
to operutc us wt foilh. il. In conm xicn with 1 1 1 -- cylinders thus arningi-d ami disposed, 'he rotating strip- 
ping brushes and adjustable plug or register, to ensure n !<|.cctively the proper discharge of the lint and the 
•i»cd. 

MAscnrrrRE or Sheet Metal; Henry W. Wimshnrst. Dalton. England. 

Claim— The Improvement in the manufacture or production of sheet metal or metal foil, by cutting the 
•ani - from a bl>*k or solid miwi, by means <.l a cutting m cbunisni. in lieti of rolling or beating the same by 
means of rolling or heating mechanism, as has heretofore K- tt done. 
202. Doon Spring; 0. D. Barrett, Assignor to s-|f and J. P. Keeler, Cleveland. Ohio. 

Clnim— The lovers, in combination with the connecting rod and the springs, constructed as specified. 
283. State Machi.ne: James Decker, Assignor to self ami A. P. Mcltac, Reidsville, Georgia. 

Claim— The combination and nrrau cement of the convex mid concave cutters, Usl-pieee, tonguing and 
groovini: cutter* in the heads, and the cam, attached to the pressure hub or roller, and lerer connected with 
the said cam, and the shaft of cutter head, as set forth. 

294. MAXtrv-rcRE or Cm miwhappeils ; Francis Dixon, Lynn, Assignor to self and Moses Sweetier, Newbury - 
|M>rt, MttasachiiM'tts. 

Claim — A new article of manufacture, the same consisting of tobacco leaf reduced to pulp, and converted 
subsequently into sheets, or other desirable form suitable for use, or in the making of cigar-wrappers. 

205. Machine ma Shapisu Heels tor Roots and Shoes; Luther Hall. Assignor to self and 8. S. Uemenway, 
Boston, Massachusetts. 

Claim— The combination of the stationary liedplato. the movable cutter-carriage, provided with self- 
adjusting cutter* and carriers, adjustable clamps, a guide trictiuit wheel, ami a curved nek and pinion, ar- 
ranged as set forth. Also, combining with the adjustable clumps an adjustable holder and fonner. so con- 
structed and arrang d as not only to co-operate with the clamp in maintaining the heel of the boot or shoe 
firmly in position but to serve as a pattern, to give the heel any desirable contour ou Its bearing snrfaer. 
Also, the |iecullnr construction of the secondary cutter carriage set forth, and the arrangement of the second- 
ary cutter with respect to the primary cutter, the guide friction wheel, aud the heel-tread former, when by 
the Hecoud «ry cutter is rendered capablo of giving to the lower or bearing surlaoo of the heel any form that 
may be desired. 

2SW. Ru>o or Casks; John : ■.rie, Assignor to self and Andrew McLean Wood, City of New York. 

Claim— Providing a bung <r spigot, with reservoir for spirit, and a system of pipe* or passages, or their 
Multivalents, so arranged as to cause all the air enteritis the cask to pem through the spirit in said reservoir. 
AimI in combination with «mrh a reservoir uud system of pipes or pasaagefcor their equivalents, 1 claim aval vo, 

applied to the bung or spigot. 

207. PuitT vui.r. O \s-holper ; James McFarlan, Assignor to James Mc Parian, Jr., and E. McFarlan, Brooklyn, 

New York. 

Claim— The construction of the gasometer, with Its upper portion of conical form, with flexible aides and 
with a stiff head, and of «nch siie that It may be introverted within the stationary tank-like portion to which 
Its flex' bit; sides are attached 

2US. Qrais Separators; Jefferson Nash. .Tanosville, Ass in nor to Alonao K. Cutts, Fulton, Wisconsin. 

Claim— The arrangement and combination of the vibrating lever, the elbow crank, and the roda, whereby 
the motion of the shoe can be changed from a longitudinal to a transverse direction, and view-versa. 

200. Marino C.a« fiiom Wood; August Schmidt, Assignor to eeir, Charles, Edward, and Herman Schmidt, 
City or New York. 

Claim— The arrangement of the arch-shapod retort and narrow flues with tho arch of the retort, In tho 
manner s|MTilied. , 
SOW. Makinu 0\s fiiom RostJt; Angnst Schmidt, Assignor to self, Charles, Edward, and Herman Schmidt* 
City of New York. 

Claim— The retorts and its flues, combined with tho receptacle or kettle, and arranged in tho manner 
specified. 

301. ArrviuTrs fop. Tits Prdmxtiox Hare's 1 1 tdro-ox the:* Lioiit; Oeorge naud Smith, Assignor to S. 
O. Smith, Rochester. New York- 
Claim — 1st, The u«e of carbureted hydrogen of gas. In combination with the atmospheric air or oxygen 
gas, in prtv|M>rtlons desired, operating under condensation through* proper regulator, atid discharging through 
Jets of minute oi ln e upon, and rendering Incandescent any prot*r radiating material of any form, being in- 
de|»eiideiit of any atmospheric cirenm»tances or situation, in the manner and throUKh the means am! ma- 
chinery, 'id. The arrangement of four jets or bone rs for direct iujr th" impact of gases on incandescent surfaces, 
such burners baving ln nn'e orifices point inc to a common ceutns three of them placed so that their orifice* 
of discharge shall U> within, or nearly within, one quarter of the cin-umf rence of a circle drawn through 
them from the centre to which thev point > being not more thin one-eighth of such cfitrumf renee distant from 
#»wh other), aud tbe orifice or the fourth l*»ing diametrically opposite in such circlo to tha middle ©rillee of 
the other. 
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EXTENSIONS. 

1. Cooking Stoves; C. J. Wo<Mson, Cleveland, Ohio; patented September 9. 1R45 ; extended Sept. 13, 1850. 

Claim — The forming of the l-'ttoni plate of the oven with n number of lubes or Utxce. usually of sheet 
ir>*i, or other substance, thinner than the bottom pinto that descend* from it, through tlic lower flue-i»i«nee, 
the samo being eff ected under au arrangement of their respective parts, substantially the same with that do- 
NCril)ed. 

2. Mode of Tkippino Crr-OFP Valves; Frederick E. Sickles, City of New York; patents Sept 19, 1S45; ex- 

tended September 13, 1868. 
Claim— Tripping the drop valve of the cut-ofT by a motion independent of the lifter, in the manner de- 
scribed. Also, c .whining tin* wlp t tint dr >p< the valve or the cut-off. whether working horinontdly or ver- 
tically, with »ny of the moving parU of the engine, other thin the lifter* or their rocking shaft, by means 
of the sector and arm or arm*, by means of which the extent of the cut -off can be regulated at pleasure dur , 
itig the acliou of the eugiue, from the full to the leu*t portion of the stroke. 



1. Revolving Fire Arm*. ; Wm. S. Lavely and James M. Coo|**r, Assignees of Jostah Ells, Pittsburgh, Penna. 
patented August 1, 1854; re- issued September 0, IssoJ. 

Claim — 1st, The use of a stnd in the trigg-r vibrating laterally, in combination with a lievel-cdpcd ham- 
mer, for the pnrpoae of raising the hamniT to full cock, and firing the piece by simply pulling the trigger, 
which, after the discharge of the piece, will rejoin its position for repent si action, or (as a mere mod.flc«ttoii 
• >f iirrnngenicnt) the use of a stud in the hammer vibrntinir laterally, in combination with a bevel-edgvxl trig- 
ger, for th™ pnrjwae s|»ecitied. 2d, The use of a bevel-edged h immer, with or without a notch in it* Uv, and 
trigeer with vibrating stud or cam for th-» trigg r spring lor th ■ purpose of causing the bauinier, trigger, and- 
revolving breech to assume their proper relat.vo position* at full cock by simply pulling the trigger, aud re- 
taining them in that ]KHltion, and securing th- breech from rotation or displacement jtreparnt'try to firing. 
3d. The notch or depression in the toe of the hammer at the point of coriMct of the stud and edge of the ham- 
mer, in combination with the laterally vibrating stud. I >r the purpose of preventing the slipping of the stud 
and the more easy retention of the h immur at the point or full cock. 4th, The mode describd of locking 
the rotating breech at the moment of firing, by means of the locking holt operated by the trigger, in combi- 
nation with the hexagonal neck of the rotating bre ch. which nevertheless penn ! ts the breech to be fie ly 
rotated by hand or otherwise, when the trigger is not drawn back. 5th, The use of a double trigger spring 
or spring and lever, for the jurpoar set forth. 

■1. Or.xame.xtal Connexion ok Tne Parts of as Iron Fence; Henry Jenkins, Cincinnati, Ohio; patented Jan. 
30, 1S62; re-iasued September 0, 1859. 

Claim— Forming the orniment or cast iron connexions for a railing, fence, or other article of iron, cast 
Into a divided iron mould, substantially as specified. 

3. Straw Cpttehs, ; Jacob II. Mum ma, Harrisburgh, Pennsylvania ; patented January 26, 1958 ; ro-lasufd 

Sept -til her 0, 1859. 

Claim— 1st, Tlie combin"d application to straw-cutting midlines of a changeable food gear, with two- 
cdjjed revolving cutter* or blades, when so made that, by changing th«*m end for end mi their arms or sup- 
)«orta. they shall bring a dfferent cutting edge into action, or when run in either direction, shall always fe. d 
in the material in one and the same direction. 2d. The combination of feed rollers acted u|*on by tappets, and 
the crushiug rollers controlled by gum elastic springs, when arranged in relation to, and acting in connexion 
with, the cutting apparatus. 

4. gswiivo Machines; John W. Marsh, Oxford, Massachusetts; patented October 27, 1857 ; re-isiracd Septem- 

ber, 6, 1859. 

Claim — 1st, The combination of the slide, provided with its guard or its slot or slots with the foot-piece, 
with its guide and slots, arranged and operation as described. 2d, The combination with the sewing appa- 
ratus or its equivalent, of a movable knife operated by u connexion with the sewing machine, so a* to trim or 
rut the work whilst being sewed, in the manner described. 

6. Lamps; William Fulton, Cranberry, New Jersey; patented August S, 1858 ; re-issued Sept. 13, 1859. 

Claim— 1st, The perforated plat* or air distributor, or It* equivalent, for the pnrpoae of regulating the 

" e franw ' 



i force of the air so that It may be presented evenly to the frame (when applied to fiat wick lamps „ it 
taring placed horizontal. 2d, The perforations in the lower part or the cap, in combination with the |*r*>r- 
ated or air distributing plate. 3d. The register, formed or the perforations in the top, in combination with 
the perforated plate or air distributor, and the holes in the lower part of the cap, arranged as described. 

0. IIeatino Elevated Ovens; P. A. Palmer, Troy, New Turk; patented September 24, 1850; re-issued Se^ 
tember 13, 1869. 

Claim — The nrranjrrment and combination of reversible flues in elevated ovens of cook stoves, with par- 
tition walls, In the manner described. Also, the arrangement and combination of the oven plate, in and with 
the inner plate and ends of the oven. Also, thu arrangement or th • damper immediately between the m«in 
l»art «»r the stove and the Isittom or lower pirt or the elevated oven, thereby combining it with the said oven, 
the stove, and the double flao, lor the purpose or controlling and regulating the heat in its passage into the 
flues of the said elevated oven, as described, disclaiming any damper round in any stove nut having an eluvatod 
oven, as set forth. 

7. India Ruaujji Kaprics; flenryB. Oo siyear, Administrator of Nelson Ooodyear.deccsiaed. City of New York; 
patented May 13. 1845; extended for 7 years from May 13, 1859; re-issued September 13, 1859. 

Claim— Making fcbrics by thoroughly interniintHIng and Incorporating the shearings or clippings of 
fibrous substances with the gum while rendered plastic by heat, as sp-ciflrd. 

K. Machine for Brndinq Metal Pife; James Perkins and Win. II. Burnet, Newark, New Jersey; patented 
October 14, 1858 ; re-issued Septem!>er 20, 1859. 
Claim— The mandrel, as descrilied. and ther-wit 
metal pipe, and, in combination therewith the furuaoe. In the i 

9. Cultivator Teeth; David B. Rogers, Pittsburgh, Pennsylvania; patented Norombar 1,1845; 
September 20, 1859. 

Claim— Making the shank or upper part of cultivator teeth of thin plate-steel, U-sliaped or curved round 
in front, for the purpose of securing the necessary strength to permit the tooth to be made entire, shun 
blade of a single piece of metal, and also of enabling the tooth to be secured in Its pLwv in the beam by i 
of a wedge driven into the cavity of the shank. 
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10. Reaping Machine* ; Cyrus II. McCormick. Chicago. Illino!* : patented October 23,1847: re-bwucd May 34, 

1*63; re-re-i»sucd December -I, 1868; rv-ro-re-f**ucd jjepteml>cr 20, 1869. 

Clnlm — The arrangement of h cutting apparatus and a reel, with rv*|xvt to a driving wheel and a grain 
wheel, or its < quivalent, aud a raker's seat, or its equivalent, «> that tl»*^ m.ijor iiart of the weight of the nit- 
tiiiK apparatus Mini reel shall In* hi advance <if tlm axis of osctlatinn of the machine on the snid whet-Is, whilo 
the raker's sent or stand ahal) \*> 1 *oted behind that axis, and the machine, with the raker thereon, nearly 
balanced on lia alia of oscillation. 

11. Reaping Machines: Cynii II. McCormick, Chicago, Illinois; patented October 23,1847; re-Issued May 24, 

1863; re-rc-issucd DecctulKT 21, 1868 ; re-re-rc-iasu. d S-ptcmbcr 20, 1869. 

Claim— The combination of a tonsil", or Its equivalent, to draw the machine by, a driving-wheel and 
gearing arranged at the side of the machine, a short platform, a rM to gather the grain to the platform, and 
a stand or seat tor the raker. Axed U|*.n the macliine. no as to enable tin- raker c nveniently to discharge the 
graiu and lay it in gavels upon the ground at the side of the swath, and out of the return jxith of tiie hors 

12. Reapinq Maciiint»; Cyrus H. McCormirk. Chicago, lllirm?*: patented Octolier 23, 1847 ; re-issued May 24, 

1S63; rc-re-lssued December 21, IS68; re-re-rc-iasucd Stptemls-r 20, 1850. 

Claim — A aeat or stand on the reaping machine for the support of the raker, laterally and in front. 

13. Reapino Machines; Cyrus II. McCormick. Chic:iiro. Illinois; jntente l OctoWr 23, 1817 ; rc-buaed May 21, 

1863; re-re-lssued DeCv mber 21, 1868; re-re-re-is*ucd September 20, 1869. 

Claim — The combination of the reel, the divider, and the raker's seat or stand, co-operating together in 
anch manner that the grain deposited upon the platform and divider may readily bo grasped aud discharged 
from the machine by the rnker at his seat. 

14. Reapino Machine*; Cyrus II. McCormick, Chicago, Illinois ; patent d Octol^r 23, 1847; redwrood May 24, 

1N.VJ; rc-ru-lsttued December 21, 186s; re-re-re-isamd Scptcnilicr 20, I860. 
Claim— The combination, in a reapiug machine, of the draft and the gearing, arranged at the side of the 
midline— two compressor*, one arranged at each eml i f the cutter, lite short reel to wwp over Uie space be- 
tweeu the compressors and the short platform. . 

16. Reapino Machines; Cyrus If. Mt<^>rmlck, Chicago. Illinois; patented October 23, 1847; re-issued May 24, 

1863; re-ie-issued Deceinli«r 21, 1868; re-re-re-issucd aplomb r 20, 1869. 

Claim— The combinatiou of tho grain-guarded platform, t » and ret tin Up? cut grain, with the 

divider aud the reel. 

lo. Rxafinij Machine*: Cyrus H. MrCorm'rk, Chicago. Illinois: patented October 23, 1847 ; re-Issued May 24, 
1863; re-re-issued December 21. 186S: re- re-re- issued .SoptcniUir 20, HSOU. 

Claim— The combination of the reel eup|iort at the rear i»art of the outer sido of tho platform, with the 
low flat frame and the divider. 

17. Reapino Machines; Cyrus II. McCormick, Chicago. Illim is; patented 0et..l»er 23, 1847 ; rw-issued May 24, 

1»63; re-re-issued Ih.ccinber 21, IbZH; re re- re-issued r>eptcinber 20, 1850. 

Claim— The arrangement of the frame, ihe fingf r-ln utn, and the platform, and the driving-wheel and 

gearing, relatively to etu.li other, Hutu to secure an unobstructed guvchiig space at the side of the platform, 
■diind the flngei-beam. 

18. Reapino Machines; Cyrus U. McCormick, Chicago, Illin >:s: pit -nted Octolor 23, 1847; re-issued Mav 24, 

1863; ro-re-la»uod IX comber 21, 1868; re-rv-re-issued September 20, 1869. 
Claim — A reaping machine frame, consisting, namely, of two principal beams, crossing each other, and 
arranged relatively to the supporting wheels, so as to give support to a platform not c\t*udiiig bubind thu 
geurlng, aud without intei f ring w ith the cutter ou one Hide or the gavclting space on the oilier. 

19. Reapino Machines; Cyrus H. McCormick. Chicago, Illinois; |«tcnted October 23, 1847 ; rods* i led May24, 

1856; re-ro-lsaucd December 21, 1868; re-re-re-issucd September 20, 1869. 

Claim— 1st, A dividing board, h iving a surface inclined towards the cutter and platform, and an on Vt 
dividing line and an inner dividing line, and acting ua described. 2d, The combination of tiie inclined divid- 
ing board with a guide bar. 3d, The combination of a reel with thu inaiutd dividing board. 4th, The com- 
biiiAtiou ol a reel with the dividing board and guide bar. 

20. Magnetic Printing Tklecraphs; Royal R. Uousv, Riughajuptoa, Xcw York; patouUd April 18, 1843 ; 

n^-isaued September 20, lSj'J. 

Claim — 1st, A series of keys, each corresponding to a character, in combination with a revolving part of 
a circuit, so that the touching of one of the former muy cause the circuit to be broken or closed for the pur- 
|iose of printing, whou the revolving part of the circuit m hi a certain io<|uir«d anguhir jsMition, propxxly 
correspmding to the key struck. 2d. A s*'rt'>s of keys, each c trie-ponding to a character, iu combinatiou 
with a revolving |w>rtioii of a circuit and a shaft provided with pins, m ran^d In a helix, or the e<|utvalvnts 
of the whole, acting to cause the circuit to be broken or cios«s| wtien the revolving purl is In a certain angu- 
lar iHisi.ioit. in proper corrvrtpondciice with tliL- k'-y struck. f>r tln^ purp^s^ of printing a prop t corrv»|>ou«l- 
Ing letter by means of auy suitable machinery. 3d, A key-b <ard or series uf keys, In comriiuatiou with a 
rotstimr |x>rtloii of a circuit and a type-wheel, or its e<|U.valent. *> governed us to pres lit a proper letter c>>r- 
r»*«p.,uUiiig with a key touched to produce an impr-soioii. 4th, In combination with a single circuit of coti- 
dujtiirs, a keydssird or series of kev*, a reviving portion of a ciicnlt. and a typo-whet I, and thcae also in 
Coiiibinstion with a printing pn-ss. and with a key -shaft, or either of them. f>th, A sei ios uf keys, each Cor- 
responding to a character, in combination with a type-wheel having similar corresponding characters, when 
so oouu«cted by tuiy a|>prupriat« devices that a certain typo »lutll be i u a certain locality w hen a correspond in^ 
key is actuaUd— and 1 chum these two elemeuts, iu comb nation with a siugle circuit of conductors and witti 
a printing apimratns, or either of them. 6th, Actuating or tlrlviug a revolting jiortioti of a circuit or a key- 
shaft, or both of them, by means of a prime-mover acting ujshi them tiiioiigh a filctiou connexion. tlu< mode 
of operatiou being sulistantially as pp««cln«Nl, and doing away w ith stiddeo jars mid iucreasiug rapidity of mi- 
ration, when coutrasted with a positive connexion between »ucli |siits ami a prime-ni..ver. mid also |x rmittt >n 
the two to move with varying velocities. 7th. Actuating or drivinir a key-shaft ami a revolving |sirtlon nf a 
circuit, or eitiier of them, by means of a friction connexion with a prime-mover, when the velocity of such 
prtuic-utovt r is contru.Ud by a governor, or some otjuhatuiil tor the purptss', which rltltor prevents iu mov- 
ing too fist or Increase* ir» vehcity when going too slow, or pT i forms b >ih these duties. 8th, Governing or 
contrtdlinir th» motions of a pi lme-mover, which actuates a punting apj riratus by the breaking and closing 
of an electric or galvanic circuit, so that such apparatus is put in <>|s-ration by the breaking of a circuit and 
by tiie (.losing tiK-rcof— and also the controlllug of a printing apparatus, »u tliat It shull be permitted to priut 
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i a spring returns to iu normal position at the time that a circuit is broken, the mode of operation being 
antially such as set forth. 9th, In a printing telegraph, moving the paper to the type* to produce an 
wwion on the former, in the manner described, as di«tingui*hcd,froni former modes of operation, by which 
the" types were moTed toward* the paper. 10th, In combination, a revolving type-wheel and a roller, or its 
equivalent, charged with coloring matter, so as to de|a»«it such matter on the type* aa they, in succession, 
come in contact with the roller— and this I claim also when the roller is grooved. 11th, Being aware of the 
fact* that type-wheels have been permitted to revolve, step by step, when controlled by escapements, and 
when such escapements have been actuated either by a prime-mover governed by a pendulum, or by electric- 
maguetic force, I claim actuating an escapement which controls the motions of a type-wheel by a prime-mover, 
whose motions are regulated by the breaking and closing of a circuit, uuder a mode of operation such ns de- 
scribed, whereby a small force, derivable from magnetism, controls any necessary power of a prime-mover, 
there being a breaking and closing of a circuit corres|>ondcnt with each vibration of the escapement. 12th, 
A hydraulic regulator, such as described, 13th, A hydraulic regulator, in combination with a ty|N>wheel,and 
a printing apjiaratiH, and a prime-mover, and causes the press to print when the typo-wheel ceases to move 
for a longT time than usual. 14th, Iu combination with a typo-wheel and a printing press or apparatus. I 
claim apparatus such as specified, for making an alarm when that apparatus is permitted or caused to act by 
the breaking and closing of the same circuit of conductors, which, by its breaking and closing, permits tho 
printing apparatus to come into action. 

SL Machines for Threading Screw Bunks; Elliot Savage, Berlin, Assignor to self and Charlea Parker, 
Meriden, Connecticut; patented Nov. 21, 1854; re-issued September 27, 1859. 

Claim— The method described or causing the chasing tool to act upon the screw blank in producing both 
the cylindrical part and the tapering point, that is to say, by so governing the relative positions of each to tho 
other, that while threading the cylindrical portion the chasing tool shall be presented at a right angle to the 
axis of rotation of the blank, and while cutting the tap ring part shall be so inclined acutely to said axis that 
the line of travel of the face of tho chaser shall dually intersect said axis. 

22. Machines for Threading Screw Blanks; Elliot Savage, Berlin. Assizor to self and Charlea Parker, 

Meriden, Connecticut; patented Nov. 21, 1854; ro-iasued September 27, 1859. 

Claim — A wood screw of which the entering end is made to taper, in the manner let forth, that is to say, 
bv giving to the core thereof a form bounded In any plane which (tosses through the axis of rotation, by lines 
which converge toward, mid if produced, will intersect said axis, in contradistinction to the known form 
wherein the bounding lines in such planes are parallel to said axis. 

23. Waste Device for Htdraxts; Joshua Register. Win. George Webb, J. S. Roche, Rnd John McCart, As- 

signees of John Calvcr, Baltimore, Maryland ; patented April 22, 1856; re-issued Sept. 27, 1859. 

Claim — The described arrangement of tho plunger relative to the discharge pipe, and capable of elevation 
proportioned to the capacity of said pipe by forming a chamlter in the lower pttrtion of the hydrant fur tho 
reception of the contents of the discharge pipe. Also, in combination, the arrangement of tho valve, by means 
f>r operating it by the spring. 

24. Sewing Machines ; Joseph W. Bartlett, City of New York, Assignee of 0. L. Reynolds, Dover, N. H.; pa- 

tented May 14, 1850 ; re issued September 27, 1859. 

Claim — 1st, The employment and use in a sewing or tambouring machine of a needle or thread-carrier, 
Having a movable or flexible beard or hook, and also the combination with the said needle or thread-carrier, 
of a mechanism for closing the hoard thereof. 2d, The combination with a t>earded instrument, used as before 
descrilted. of tho thread guide, having the motions described, such as shall carry the thread across the path 
of the be-irded instrument, and present it to the action thereof, without carrying the thread around the shank 
of the said bearded instrument, iu the manner described. 3d. The combination of the cam, lever, and guide, 
with a spring, whereby the thread is presented to tho action of the bearded instrument. 

25. Clothes Drters; Samuel Morrill, Andovor, New Hampshire; patented November 14, 1866; re-Issued 

September 27, 1859. 

Claim— 1st, Tilting the reel to the desired position to enable a person to place the clothes on the lines 
without high reaching, and ' 



» them in good position to dry, and out of the way of injury. 2d, Arrang- 
ing and combining w ith a rotary tilting re. 1, the ratchet, and a paw I, or their equivalents, for preventing 
tutckward rotary motion of the real as the clothes are placed on the lines, and moved along. 8d, Operating 
the reel by the combined action of the arm. jointed arm or lever, and loop or staple, or its equivalent. 

26. Mowing Machines; Ephraim Ball. Assignor to Ball A Butler, and Ball A Butler, Assignors toEphraim 

Ball, aforesaid, Canton, Ohio; patented December 1, 1857; re-issued September 27, 18A9. 

Claim — 1st, The combination of the short curved arm with the liar and finger bar, arranged for Joint 
at Ion as set forth. 2d, The combination of the coupling arm with bsr. wrist, socket, hinge, and short 
finger beam, as set firth. 3d. Extending tlie coupling arm outside of the frame, in combination with the 
f. ont hinges of Istr also outside or the main frame, Arranged In the manner described, whereby greater free- 
dom or the movement or the cutting apparatus is secured. 

27. Mowing Machines; Ephraim Ball, Assignor to Ball A Bntler, and Ball A Butler, Assignors to Ephraim 

Ball, afoi estid. Canton, Ohio; patented December J, 1857 ; re- issued September 27, 1869. 

Claim — The combination uf the independent driving wheel at the grain aide of the machine, with the 
hinged bar to which the short finger Iteom is rigidly attached, and the hinged coupling arm, whereby the cut- 
ting apparatus may rise and fall freely, and the cutters bo kept in operation while turniug to the left upon 



Designs. 

1. IUndum OF Spoons and Forks; Philo B. Gilbert, City of New York; dated September 6, 1839. 

2. Carpet Pattern; Elmira J. Ney, Lowell, Massachusetts, Assignor to the Lowell ) 

dated September 6, 1869.; 

3. Handles OF Spoons, Forks, Ac; Henry Hubbard, City of New York; dated September 13, 1859. 

4. Skating or Riding-cap for Ladies ; Elisa A. Murdock, Boston, Massachusetts; dated September 20, I860. 

5. Cooking Stove; John Marti no, Assignor to D.Stuart and J. R. Peterson, Philadelphia, Penna. ; dated 



«. Ct under Stoves ; John Martino and James Horton, Assignors to D Stuart and J. It. Peterson, Philadelphia, 
Pennsylvania ; dated September 20, 1 869. 

7. Sewing Machine; S. B. Elllthorp, City of New York; dated September 27, 1869. 

8. Gas Cocks, Ac ; B. M. Johnson, City of New York ; dated September 27, 1869. 

Vol. XXX VIII.— Thibd Sieim.— No. 6— Dicimbeb, 1859. 33 



Digitized by Google 



380 

MECHANICS, PHYSICS, AND CHEMISTRY. 



For the Journal of the Franklin Institute. 

Details of the Steamer Great Eastern, Collected and estimated by 

Chas. H. Haswell, New York. 

Hull built by John Scott Russell & Co. Paddle-wheel engines de- 
signed by John Scott Russell and built at Millwall Works. Propel- 
ler engines built by James Watt & Co., Soho Works. 

Hull. 

Length on deck over all, , 

Length on deck, from fore part of stem to after part of 

stern post, above the spar deck, . 
Breadth of beam at midship section, 

" over paddle-wheel guards, 

Depth of hold to spar deck, 
" main deck, 

" 41 lower " 

" " berth « 
Height from rail to under side of bottom, 
Length of engine and boiler space, under lower deck, 
Tonnage, . . . 22,600. 

•Watbr-wmel Engines. 

Description— Oscillating. 

- of Boilers — Horizontal tubular — furnaces at each end—one smoke-pipe in 
common for each set of two. 

of cylinders, four of . 74 inches. 



692 feet. 




680 M 




83 " 




120 M 




66 « 


3 inches. 


48 « 


3 » 


41 " 


3 


34 " 


3 " 


62 " 


4 <• 


350 " 





.4 
«< 

u 



Length of stroke, . . . 14 feet. 

Diameter of water-wheels, . .66 

Length of blades, . . . 13 

Depth « . . .3 

Number " . . thirty. 

" of boilers, , . four. 

Length «« . . 17 " 6 " 

Breadth " . . . 17 " 9 «• 

Height " . . 13 ** 6 ** 

Number of furnaces (five at each end ), ten. 

Width » . . S "II « 

Length of grate bars, . . 7 " 

Number of tubes, . . 3200. 

Diameter 44 external, . . 3 " 

Thickness 44 . No. 12 wire gauge. 

Length •* . . 5 " 4 " 

Diameter of smoke-pipe, . . . 5 " 10 " 

Height 44 ( # 86 „ 

Area of grate surface, . . . 370 " 

Heating surface, tubes alone, . . 17,600 44 

Thickness of plates, Sides, f. Bottom, 7-16. inches. 

Front tubes, Back tubes, 9-16. *• 

Maximum pressure of steam in pounds, . 25. 

44 revolutions per minute, 16. 

Point of cutting off, . one-fourth. 

Weight of boilers, unthout water, each 61 tons. 

44 water. . . 89 44 

• The term "water-whool" ia according to the author's copy. 
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Propkllhb Ewgihes. 

Description.— Horizontal direct-acting. 

of boilers. — Same design as those for the water-wheel engines. 



No. 



ten. 



twelve. 
. 4920 

» 

10 wire gauge. 



Diameter of cylinders, 
Length of stroke, . . 
Diameter of propeller, 
Pitch 

Number of blades, 
" boilers, 
Length " 
Breadth « 
Height " 

Number of furnaces (six at each end ), 
Width 

Length of grnte bars. 
Number of tubes, . * 
Diameter " external, 
Thickness " 
Length " 

Diameter of smoke-pipes, (three,) . 
Height 

Area of grate surface, . 
Heating surface, tubes alone, 
Thickness of plates, Sides, 

Front tubes, 

Maximum pressure of steam in pounds, 

u revolutions per minute > 
Point of cutting off. 

Weight of engines and boilers, . 

" boilers, without water, each, 

" water, each, . 
Capacity of coal bunkers, in tons of coal. 
Consumption of coal per hour, estimated, 
Draft of water at load line, 

** " light " 

Area of immersed midship section at light draft of 20 feet, 

load " 30 



4 feet. 
24 « 



8 1 inches 



17 « 

18 « 
13 « 

2 « 

7 « 



7-16. 



Bottom, 
Back tubes, 
25. 
55. 

one-fourth. 
1500 tons. 
55 " 
45 « 
12,000 « 
10 " 



6 " 
6 « 
86 « 
406 " 
27,300 " 
i inch. 



6 
4 
10 

5 
6 

3 

6 



« 

M 

«< 
<< 



30 feet. 
20 " 

1360 sq. ft. 

2180 



4. 



Hull. — Frame of wrought iron plates. Bottom doubled at an interval of 2 feet 10 
inches, to a height of 39 feet from under side. Outer and inner plates j of an inch 
thick — connected, fore and aft, by 36 fore and aft webs, J an inch thick— 2 J feet apart at 
side of keel, and running to 4$ feet at top of sides, crosswise by webs every 10 feet. 
These webs are secured to the outer and inner plates by angle iron. 

Description of coal, . . Bituminous and Anthracite. 

Details and Remarks. — Four decks. Spar deck, 2 feet 5 ins. deep. 
Ten water-tight athwartship bulkheads. Two transverse bulkheads 
for 350 feet. Launching draft, 14 feet 6 ins. ; displacement equal to 
10,500 tons. 

Each pair of cylinders of water-wheel engines is arranged to be 
detached from the other by a friction clutch, and each cylinder can be 
detached from connexion with the other. . 

All surfaces of cylinders, steam-chests, and steam-pipes are jack- 
eted and heated by steam from an auxiliary boiler. 

Estimated power, water-wheel engines at 11 revolutions per min- 
ute and 15 ft>s. pressure. Cut-off at 3000 horses; at 16 revolutions 
and 25 fibs. Cut-off at ^. 5000 horses. Propeller engines at 42 revo- 
lutions and 16 lbs. pressure. Cut-off at f . 6000 horses. 
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Boilers proved with a cold pressure of 50 fibs. Each set of boilers 
has an independent steam engine (donkey). There are two auxiliary 
engines for hoisting, pumping, &c. Area of canvass, 6500 square 
yards. Chains, cables, 2$ inches diameter. Anchors, chains, and cap- 
stans, 250 tons. 

Weight of propeller, . . 3fi tons. 

" - shaft, . 60 " 

« rudder stock (18 ins. diameter), 28 " 

Two propeller steamers swung at sides, abaft of wheel-house, of 120 
tons burthen each. 

Accommodation. — 1st class passengers, 800. 2d class passengers, 
2000. 3d class passengers, 1200. 

Remit of trial trip. — Draft of water, forward 22 feet 2 ins. ; aft, 
25 feet — mean, 23 feet 7 inches. 

Water-wheel engines: pressure of steam, 15*5 lbs. Cut-off at * 4 
ft>s. of stroke. 11 to 11*5 revolutions. Indicated power, 3330 horses. 

Propeller engines : pressure of steam 16 lbs. Cut-off at f of stroke. 
41 revolutions. Indicated power, 4800 horses. 

Speed : with jib and fore spankers set, having an area of canvass of 
2500 yards, 14-5 knots. 

Consumption of fuel : 3-5 ft>s. per horse power per hour. 



For tho Journal of the Franklin Institute. 

Particulars of the Steamer Adriatic. 

This steamer having lately been purchased by the North Atlantic 
Steamship Company, is being fitted for sea, and at the same time her 
accommodations for passengers have been so altered as to meet the 
requirements of the new and particular service for which she is in- 
tended. 

The essential modification regarding the hull is the addition of a 
deck extending to the line of her rail, but not enclosed at the sides 
beyond the line of saloon, officers' state rooms, &c. Regarding the 
engines, an alteration in the operation of the valves is being made by 
the Novelty Iron Works — a trial of the engine will be made very 
shortly, and so soon as approved of she will be put upon the route be- 
tween New York and A spin wall. 

Hull built by James and George Steers. Machinery by Novelty Iron 
Works, New York. 

Hull. — 

Length over oil, • . . 351 feet 8 inches. 
Length on deck, from fore part of stem to after part of 

stern post, above the spar deck, . . 344 " 6 " 

" at load line, . . . 343 " 10 " 

Breadth of beam at midship section, molded. . 48 " 8 " 

extreme, . 50 " 

Depth of hold, . . 25 " 

to spar deck, . . 33 " 2 « 

Length of engine and boiler space, including side bunkers, 130 " 
Tonnage, custom-house, . . 4144. 
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Engixeb.— Description of engine*— Oscillating. 

Diameter of cylinders, 
Length of stroke, 

Maximum pressure of steam in pounds, • 26. 

44 revolutions per minute, . . 14. 

Point of cutting-oil*, . . one-half. 

Dm ft of water at shove pressure and revolutions, 
Area of immersed midship section at load draft, . 
Diameter of paddle-wheels, . 
Length of blades, 
Depth •» 

Number 44 . 32. 

Area of blade surface, * • 

Boixtag. — Description of boilers — Vertical tubular. 

Number of boilers, . . 8. 

Length 44 
Breadth " 

Height * exclusive of steam chimney, 
Number of furnaces, . . 48. 

Width » . . 

Length of grate bars, 
Number of tubes, 
Diameter 44 external, . 
Length 44 

Diameter of smoke pipes, (two,) 
Height " 
Hesting surface (fire and flues), 
Combustion, . 
Capacity of coal bunkers, in tone of coal, 
Consumption of coal per hour, 
Draft of water at load line, . 

« light 44 
Displacement " 44 
Weight of engines, in pounds, 

44 boilers, without water, 

44 water in boilers, 
Floor timbers at throats, molded, 

44 44 sided. 

Distance of frames apart at eentree, . , 

Frame strapped with diagonal and double laid iron ■traps, 
Masts and rig — Brig. 

Intended service, . New York to^Aspinwall. 

Description of coal, 



13,064. 



30,758 sq. ft. 
Nstural draft. 

1200. 
4 tons. 



5233 tons. 

825,000. 

836,232. 
1,075,300. 



101 
12 feet. 



18 



u 
u 



40 
12 
3 

2144 



20 feet 1 J inches. 
11 - 3 « 
14 44 

2 « 9 " 
8 « 



S « 



8 
7 
40 



<« 
<« 

a 



20 

17 



1* 



22 

13 and 16 
33 and 36 
|by5 



Memoranda, — Launching draft, 10 feet 2 ins. Weight of hull, 2041 
tons. Weight of engines, boilers, water, coal, spars, &c, 2400 tons. 

Average displacement per inch from launching draft to light load 
line (17 feet 1 J ins.), 26*43 tons. Average displacement per inch from 
light load line to load lino (20 feet), 28*75 tons. Average displace- 
ment per inch from load line to 21 feet 6 ins., 81*5 tons. 

Piston rod 14 inches in diameter. Shafts 26*5 inches in diameter. 
Air-pump 42 inches in diameter by 5 feet stroke of piston. Conden- 
sers, Pirsson's fresh water, having 24,000 square feet of surface. Dia- 
meter of tubes, f-inch, of No. 17 wire gauge. 

Accommodations — Cabin passengers, 850 ; 2d cabin, 200 ; Steer- 
age passengers, 1000. Freight, 800 tons measurement. C. H. II. 

33. 
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On the Manufacture of Malleable Iron and Steel.* 
By Mr. Henry Bessemer. 

[From a Paper read before the Institution of Civil Engineers, London.] 

Attention was directed, in the early part of the Paper, to the ordi- 
nary mode of manufacturing iron by the puddling process ; in the 
course of which the iron, after it "came to nature," was gathered into 
balls, and was then removed, as quickly as possible, to the squeezer, 
where much of the fluid scoria, with other mechanically mixed impu- 
rities, was driven out, leaving a mass or billet of iron, composed of thou- 
sands of separate fragments of metal, the entire surface of every one of 
which was, more or less, coated with dry oxide, or fluid silicate of the 
oxide of iron. The great pressure exerted by the squeezer sufficed to 
so far remove the fluid coating of the contiguous particles as to bj*ing 
their surfaces into actual contact, and consequently to effect an union 
at such parts. But the whole of the matter thus displaced could not 
find its way between the interstices of the mass, and therefore it became 
locked in its numerous cavities, producing points of weakness and sepa- 
ration in the metal. No amount of after working, or rolling, could wholly 
displace the portions of cinder, dry oxide of iron, and of sand, which 
thus became mixed up with and were diffused throughout the mass, 
causing flaws and cracks in the iron, all, more or less, objectionable. 

Now, if these imperfections were the natural and inevitable conse- 
quences of the conditions under which malleable iron was at present 
produced, it followed that defects of a similar character must also of 
necessity exist in steel, produced by the puddling process. The gran- 
ular condition of the metal and its exposure to heat and oxygen, could 
not fail, in both cases, to oxidize the entire surfaces of the numerous 
molecules to be united into one mass ; the admixture of scoria and other 
matters, from the furnace, was equally certain to result ; and also the 
difficulty of bringing each particle of the metal to the same degree of 
decarbonization and refinement existed as in the making of iron, with 
the additional inconvenience arising from some portions of the metal 
becoming entirely decarbonized, and boing converted into soft mallea- 
ble iron. 

Iron thus presented a most unfavorable contrast with the other mal- 
leable metals, all of which were free from sand or scoria : they had no 
Lard and soft parts, and required no welding together of separate 
molecules, but they were perfectly homogeneous, and free from all me- 
chanical admixture with foreign substances. Gold, silver, copper, zinc, 
tin, and lead, owed this valuable exemption from the defects univer- 
sally found in puddled iron, simply to the fact that they were purified 
and refined in a fluid state, and while still fluid were formed into in- 
gots, whereby the cohesion of every particle in the mass was insured. 
If, then, the refining of other malleable metals, while in a fluid state, 
and their formation into cast ingots, rendered all such metals more 
sound and homogeneous than iron, while it did not lessen their extreme 
ductility, why should iron for ever remain an exception to the general 

• From the Load. ArtU*n, July, 1W9. 
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rule ? It might be truly answered, that hitherto the excessively high 
temperature required to fuse and to maintain pure iron in a fluid state, 
had interposed an insuperable barrier, for the highest heat of the fur- 
naces only sufficed to show that fluidity was a possible condition of that 
metal. 

It need not, therefore, be a matter of surprise, that when Mr. Bes- 
semer first proposed to convert crude pig iron into malleable iron, 
while in a fluid state, and to retain the fluidity of the metal, for a suffi- 
cient time to admit of its being cast into moulds, without the employ- 
ment of any fuel in the process, his proposition was looked upon by 
many as a chimera, or as the mere day dream of an enthusiast ; but it 
was nevertheless fully recognised and supported by many of the scien- 
tific men of the day. The same deep conviction of the truth on which 
the new process was based, and which led Mr. Bessemer to bring it 
before the British Association, in 1856, had since determined him (in 
spite of tho opinions then pronounced against the process) to pursue 
one undeviating course until the present time, and to remain silent for 
years, under the expressed doubts of those who predicted its failure, 
rather than again bring forward the invention until it had been prac- 
tically and commercially worked ; and there had been produced by it 
both iron and steel, of a quality which could not be surpassed by any 
iron or steel made by the tedious and expensive process now in gene- 
ral use. 

The want of success which attended some of the early experiments 
was erroneously attributed, by some persons, to the "burning" of the 
metal, and by others to the absence of cinder, and to the crystalline 
condition of cast metal. It was almost needless to say, that neither of 
the causes assigned had any thing to do with the failure of the process, 
in those cases where failure had occurred. Chemical investigation soon 
pointed out the real source of difficulty. It was found that, although 
the metal could be wholly decarbonized, and the silicum bo removed, 
the quantity of sulphur and of phosphorus was but little affected ; and 
as different samples were carefully analyzed, it was ascertained that 
red shortness was always produced by sulphur, when present to the 
extent of j^th per cent., and that cold shortness resulted from the 
presence of a like quantity of phosphorus; it, therefore, became neces- 
sary to remove those substances. Steam and pure hydrogon gas were 
tried, with more or less success, in the removal of sulphur, and various 
fluxes, composed chiefly of silicates of the oxide of iron and manganese, 
were brought in contact with the fluid metal, during the process, and the 
quantity of phosphorus was thereby reduced. Thus many months were 
consumed in laborious and expensive experiments ; consecutive steps 
in advance were made, and many valuable facts were elicited. The 
successful working of some of the higher qualities of pig iron caused a 
total change in the process, to which the efforts of Messrs. Bessemer 
and Longsdon were directed. It was determined to import some of the 
best Swedish pig iron, from which steel of excellent quality was made, 
and tried for almost all the uses for which steel of the highest class 
was omployed. It was then decided to discontinue, for a time, all fur- 
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ther experiments, and to erect steel works at Sheffield, for the express 
purpose of fully developing and working the new process commercially, 
and thus to remove the erroneous impressions so generally entertained 
in reference to the Bessemer process. 

In manufacturing tool steel of the highest quality it was found prefer- 
able, for several reasons, to use the best of Swedish pig iron, and, when 
converted into steel by the Bessemer process, to pour the fluid steel 
into water, and afterwards to re-melt the shotted metal in a crucible, 
as at present practised in making blister steel, whereby the small in- 
gots required for this particular article were more perfectly and more 
readily made. 

It was satisfactory to know that there existed in this country vast, 
and, apparently, inexhaustible beds of the purest ores, fitted for the 
process. Of the hematite alone, 970,000 tons were raised annually, and 
this quantity might be doubled or trebled, whenever a demand arose. 
It was from the hematite pig iron, made at the Workington Iron 
Works, that most of the larger samples of iron and steel exhibited were 
made. About 1 ton 18 cwt. of ore, costing 10s. per ton, would yield 
1 ton of pig metal, with 60 per cent, less lime, and 20* per cent, less 
fuel, than were generally consumed when working inferior ores ; while 
the furnaces using this ore alone yielded from 220 to 240 tons per 
week, instead of, say 160 to 180 tons per week when working with 
common iron-stone. The Cleator Moor, the Weardale, and the Forest 
of Dean Iron Works, also produced an excellent metal for this pur- 
pose. 

The form of converting-vessel, which had been found most suitable, 
somewhat resembled the glass retort used by chemists for distillation. 
It was mounted on axes, and was lined with " ganister," or road drift, 
which lasted during the conversion of thirty or forty charges of steel, 
and was then quickly and cheaply repaired or renewed. The vessel 
was brought into an inclined position, to receive the charge of crude 
iron, during which time the tuyeres were above the surface of the me- 
tal. As soon as the whole charge was run in, the vessel was moved on 
its axes, so as to bring the tuyeres below the level of the metal, when 
the process was at once brought into full activity, and twenty small, 
though powerful jets of air sprung upwards through the fluid mass ; 
the air expanding in volume, divided itself into globules, or burst vio- 
lently upwards, carrying with it a large quantity of the fluid metal, 
which again fell back into the burning mass below. 

The oxygen of the air, appeared in this process, first to produce the 
combustion of the carbon contained in the iron, and at the same time 
to oxidize the silicum, producing silicic acid, which uniting with the 
oxide of iron, obtained by the cumbustion of a small quantity of me- 
tallic iron, thus produced a fluid silicate of the oxide of iron or " cin- 
der," which was retained in the vessel, and assisted in purifying the 
metal. The increase of temperature which the metal underwent, and 
which seemed so disproportionate to the quantity of carbon and iron 
consumed, was doubtless owing to the favorable circumstances under 
which combustion took place. There was no intercepting material to 
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absorb the heat generated, and to prevent its being taken up by the 
metal, for heat was evolved at thousands of points, distributed through- 
out the fluid, and when the metal boiled, the whole mass rose far above 
its natural level, forming a sort of spongy froth, with an intensely vivid 
combustion going on in every one of its numberless, ever-changing 
cavities. Thus, by the mere action of the blast, a temperature was 
attained in the largest masses of metal, in ten or twelve minutes, 
that whole days of exposure in the most powerful furnace would fail to 
produce. 

The amount of decarbonization of the metal was regulated, with 
great accuracy, by a metre, which indicated on a dial the number of 
cubic feet of air that had passed through the metal ; so that steel of 
any quality or temper could be obtained with the greatest certainty. 
As soon as the metal had reached the desired point (as indicated by 
the dial), the workmen moved the vessel, so as to pour out the fluid 
malleable iron, or steel, into a founder's ladle, winch was attached to 
the arm of a hydraulic crane, so as to be brought readily over the 
moulds. The ladle was provided with a fire-clay plug at the bottom, 
the raising of which, by a suitable lever, allowed the fluid metal to 
descend in a clear vertical stream into the moulds. When the first 
mould was filled, the plug valve was depressed, and the metal was pre- 
vented from flowing until the casting ladle was moved over the next 
mould, when the raising of the plug allowed this to be filled in a simi- 
lar manner, and so on, until all the moulds were filled. 

The casting of large masses of a perfectly homogeneous malleable 
metal into any desired form rendered unnecessary the tedious, expen- 
sive, and uncertain operation of welding now employed wherever large 
masses were required. The extreme toughness and extensibility of the 
Bessemer iron was proved by the bending of cold bars of iron, 3 ins. 
square, under the hammer into a close fold, without the smallest per- 
ceptible rupture of the metal at any part; the bar being extended on 
the outside of the bend from 12 inches to K>| inches, and being com- 
pressed on the inside from 12 inches to 7 J ins., making a difference in 
length of 9^ ins. between what, before bending, were the two parallel 
sides of a bar 3 ins. square. An iron cable, consisting of four strands 
of round iron, \\ ins. diameter, was so closely twisted, while cold, as 
to cause the strands at the point of contact to be permanently imbed- 
ded into each other. Each of these strands had elongated 12 J inches 
in a length of 4 ft., and had diminished one-tenth of an inch in diam- 
eter, throughout their whole length. There were also exhibited some 
steel bars, 2 ins. square, and 2 ft. 6 ins. in length, twisted cold into a 
spiral, the angles of which were about 45 degrees; and some round steel 
bars, 2 ins. in diameter, bent cold under the hammer, into the form of 
an ordinary horse-shoe magnet, the outside of the bend measuring 5 
ins. more than the inside. 

The steel and iron boiler plates, left without shearing, and with their 
ends bent over cold, also afforded ample evidence of the extreme 
tenacity and toughness of the metal; while the clear even surface of 
the railway axle and piece of malleable iron ordnance were examples 
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of the perfect freedom from cracks, flaws, or hard veins, which formed 
so distinguishing a characteristic of the new metal. The tensile strength 
of this metal was not less remarkable, as the several samples of steel 
tested in the proving-machine, at Woolwich Arsenal, bore, according 
to the reports of Colonel Eardley-Wilmot, R. A., a strain varying from 
150,000 lbs. to 162,000 lbs. on the square inch, and four samples of 
iron boiler-plate from 08,814 lbs. to 73,100 lbs; while, according to 
the published experiments of Mr. W. Fairbairn, Staffordshire plates 
bore a mean strain of 45,000 lbs., and Low Moor and Bowling plates, 
a mean of 57,120 lbs. per square inch. 

There was also another fact of great importance in a commercial 
point of view. In the manufacture of plates for boilers and for ship- 
building, the cost of production increased considerably with the increase 
of weight in the plate ; for instance, the Low Moor Iron Company de- 
manded £22 per ton for plates weighing 2£ cwt. each, but if the weight 
exceeded 5 cwt., then the price rose from <£22 to £37 per ton. Now, 
with cast ingots, such as the one exhibited, and from which the sample 
plates were made, it was less troublesome, less expensive, and less 
wasteful of material, to make plates weighing from 10 to 20 cwt. than 
to produce smaller ones, and indeed there could be but little doubt that 
large plates would eventually be made in preference, and that those 
who wanted small plates would have to cut them from the large ones. 
A moment's reflection would therefore show the great economy of the 
new process, in this respect ; and when it was remembered that every 
riveted joint in a plate reduced the ultimate strength of each 100 lbs. 
to 70 lbs., the great value of long plates for girders and for ship-build- 
ing would be fully appreciated. 

At a time when the manufacture of ordnance occupied so large a 
share of public attention, it was interesting briefly to point out the 
great facility which the Bessemer process afforded of forming masses, 
both of malleable iron and of steel, of a size suitable for the heaviest 
ordnance, without any welding together of separate slabs, or the more 
costlier mode of building up the gun with pieces accurately turned and 
fitted together. Many attempts have been made to produce wrought 
iron ordnance, and this object had been successfully accomplished in 
the case of the large gun produced at the Mersey forge. But, however 
perfect this one gun might be, the time required to make it, and its im- 
mense cost, manifestly rendered it still a great desideratum to produce 
guns rapidly and cheaply of a material equal to or greater in tensile 
strength than wrought iron, and, if possible, free from the liability 
which that material had to flaws and to deterioration, during its long 
exposure to a welding heat. It was believed that the Bessemer pro- 
cess supplied this desideratum, as masses of cast malleable metal could 
be produced of 10 to 20 tons in weight in a single piece, and two or 
three such pieces might be conveniently made by the same apparatus 
in one day. The metal so made might be either soft malleable iron or 
soft steel. In order to prove the extreme toughness of such iron, and 
the strain to which it might be subjected without bursting, several cast 
and hammered cylinders were placed cold under the steam-hammer, 
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and were crushed down without the least tearing of the metal, as was 
shown by the samples exhibited. These cylinders were drawn from a 
round cast iron ingot of only 2 ins. greater diameter than the finished 
cylinder, and in the precise way in which a gun wquld be treated; they 
might, therefore, be considered as short sections of an ordinary im- 
pounder field-piece. The tensile strength of the samples, as tested at the 
Royal Arsenal, was 64,506 lbs. per sq. in., while the tensile strength of 
pieces cut from the Mersey gun gave a mean of 50,624 lbs. longitudi- 
nally, and 43,839 lbs. across the grain ; thus showing a mean of 17,550 
lbs. per sq. in. in favor of the Bessemer iron. 

If it was desired to produce ordnance by merely casting the metal, 
tbe ordinary founding process might be employed with the simple dif- 
ference, that the iron, instead of running direct from the melting fur- 
nace into the mould, must first be run into the converting vessel, where 
in ten minutes it would become steel, or malleable iron, as was desired, 
and the casting might then take place as in the ordinary manner. The 
small piece of ordnance exhibited served to illustrate this import- 
ant manufacture ; and it was interesting, in consequence of its being 
the first gun that was ever made in malleable iron without a weld or 
joint. The importance of this fact would be enhanced when it was 
known that conical masses of this pure tough metal, of from 5 to 10 
tons in weight, could be produced at Woolwich at a cost not exceeding 
X6 12s. per ton, inclusive of the cost of pig iron, remelting, waste in 
the process, labor, and engine power. The conical ingots being cast 
in iron moulds, the great delay in moulding in loam would be avoided; 
and as the iron moulds employed might be removed from the casting- 
pit within an hour after the metal had been poured into them, the 
tedious interval of three days now required by the cast iron guns be- 
fore removal would be also avoided, thus immensely increasing the 
capabilities of the foundry. 

If it was assumed that these advantages were about equal to the cost 
of hammering the cast ingot, then, by this process, it would be prac- 
ticable tovproduce guns of any size, in hammered cast steel, or mallea- 
ble iron, ready for the boring mill, at about the same cost as the cast 
iron guns now in use ; but if the weight of the guns could be reduced 
by 20 or 25 per cent., in consequence of their superior strength, then 
an actual saving in that proportion would be effected in the first cost 
of every gun so made. These important facts had been laid before the 
government, and their advantages were stated to be fully appreciated 
by Colonel Eardley-Wilmot, the Superintendent of the Eoyal Gun 
Factories, who had evinced a great interest in the progress of the in- 
vention from its earliest date, and to whose kindness the author was 
indebted for the many valuable trials of the tensilo strength of the 
various samples of metal that have been submitted for investigation. 

It would be interesting to those who were watching the advancement 
of the new process to know that it was already rapidly extending itself 
over Europe. The firm of Daniel Elfstrand & Co., of Edsken, who 
were the pioneers in Sweden, had now made several hundred tons of 
excellent steel by Besscmer's process. Another large manufactory had 
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since been started in their immediate neighborhood, and three other 
companies were also making arrangements to use the process. The 
authorities in Sweden had fully investigated the whole process, and had 
pronounced in favor of it. The large steel circular saw plate exhibited 
was made by Mr. Goranson, of Geffle, in Sweden, the ingot being cast 
direct from the fluid metal, within fifteen minutes of its leaving the 
blast furnace. In France, the process has been for some time carried 
on by the old established firm of James Jackson & Son, at their steel 
works, near Bordeaux. This firm was about to manufacture puddled 
steel on a large scale. They had already got a puddling furnace erect- 
ed and in active operation, when their attention was directed to the 
Bessemer process, the apparatus for which was put up at their works 
last year ; and they were now extending their field of operations by 
putting up more powerful apparatus at the blast furnaces in the Landes. 
There were also four other blast furnaces in the south of France in 
course of erection, for the express purpose of carrying out the new 
process. 

The irons of Algeria and Saxony had produced steel of the highest 
quality. 

Belgium was not much behind her neighbors ; the process was now 
being carried into operation at Liege, where excellent steel had been 
made from the native coke iron ; while in Sardinia preparations were 
also being made for working the system. Russia had sent to London 
an engineer and a professor of chemistry to report on the process, and 
Professor Muller, of Vienna, and M. Dumas and others from Paris, 
had visited Sweden, to inspect and report on the working of the new 
system in that country. 

The Bessemer process might therefore be now fairly considered an 
accomplished commercial fact, and in a country like England, where 
the manufacture of iron and steel formed so important a branch of the 
national industry, and was so necessary an element in all the great 
manufacturing operations, it must be admitted that an impartial ex- 
amination of the new system was of the highest importance, not only 
to those immediately concerned in the production of malleable iron 
and steel, but to the country generally. 

That the process admitted of further improvement, and of a vast 
extension beyond its present limits, the author had no doubt ; but those 
steps in advance would, he imagined, result chiefly from the experience 
gained in the daily commercial working of the process, and would most 
probably be the contributions of the many practical men who might 
be engaged in carrying on the manufacture of iron and steel by this 
system. Hitherto the process had been brought into its present prac- 
tical and commercial state, without recourse to any of the numerous 
inventions which were supposed by the several authors to be essential 
to the success of the system ; but any real improvement that might be 
brought forward would be cordially received and encouraged. 
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Jensen* Marine Engine Governor.* 

At the Institution of Mechanical Engineers, on Wednesday, the 4th 
of May, a paper was read by Mr. Henry Maudslay, descriptive of this 
apparatus, the object of which is to prevent the engine from running 
off at an excessive speed, when the resistance of the water is suddenly 
removed by the pitching or rolling motion of the vessel in stormy 
weather. This governor consists of a cylinder, A, at the bottom of 
which a communication or opening, B, is made through the side of the 
vessel, as near as possible to the propeller or paddle wheel ; in this 




cylinder a piston, c, works, attached to the piston rod, D, which is 
connected by means of bell-cranks, B, and rods, F, with the spanner 
or lever arm, o, of the throttle valve in the steam-pipe of the engine. 
When the motion of the vessel causes the propeller to be less deeply 
immersed, the pressure of water in the cylinder, a, is diminished, tho 
piston, c, of which is forced down by the spring above, thereby clos- 
ing the throttle valve to the required extent, and preventing the speed 
of the engine from increasing ; also, when the propeller is more deeply 
immersed, the pressure in the cylinder, A, is increased, and raises the 
piston, c, opening the throttle valve, and admitting more steam to the 
engine, so as to maintain the required speed : the object being to con- 
trol the speed of the engine before it has time to sensibly change, 

* Prom the Load. Artizan, Juno, 1869. 
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instead of waiting for a change to bring the governor into action. Fig. 
1 is a view of the apparatus as applied to a vessel ; the apparatus is 
shown in Fig. 2 detached and to an enlarged scale. 



The Origin of the Electric Telegraph,* 

Dr. Hatncl, of the Imperial Academy of Sciences at St. Petersburg, 
who has communicated to that Academy the results of his laborious 
researches regarding the early history of the Electric Telegraph, 
shows how the construction of the very first telegraph, worked by a 
galvanic battery, originated. 

On the 6th of August of this year, it will be just half a century 
since it was completed at Munich, in Bavaria. It appears that an 
event in connexion with the war brought on by Austria against France 
fifty years ago, in 1809, caused the galvanic telegraph to be invented 
and made. 

The Austrian army had on the 9th of April in that year begun to 
cross the river Inn, and to enter Bavaria. King Maximilian had hardly 
been informed of this, when he, on the 11th, with his family, in all 
haste, retired from Munich to the western frontier of his kingdom, 
to the town of Dillingen. 

He took with him Baron von Montgelas, who was at the head of ' 
two of the most important branches of administration in Bavaria, the 
Foreign and Home Departments. 

By means of the line of Chappe's optico-mechanical telegraphs, 
established all the way from the French frontier to Paris, the Empe- 
ror Napolean I. got there the information of the Austrian army having 
entered Bavaria much sooner than it had been thought possible by the 
Bavarians, namely on the 12th, and he, without delay, departed from 
Paris for Bavaria on the way to his army. He came so totally unex- 
pected to Dillingen, that he found King Maximilian in bed. 

There is no doubt that, to the speedy arrival of the Emperor Napo- 
lean I. in the midst of his army, Bavaria owed its deliverance from 
the Austrians. Munich had been already, on the 16th of April, oc-' 
cupied by the Austrian General Jellachich, but he was in less than a 
week after, on the 22d, obliged to withdraw, and King Maximilian 
was again able to enter into his capital. 

This evont, so vitally important for Bavaria and Munich, must there 
have directed a special attention to the utility of telegraphs. 

Baron Montgelas had been witness of the surprise caused by the 
French Emperor's unexpected arrival at Dillingen. Under his exten- 
sive administration was also the Munich Academy of Sciences. Dr. 
Samuel Thomas von Soemmerring, the well known anatomist and phy- 
siologist, who had been since 1805 a member of that Academy, was 
from time to time invited to come to dine with the minister Montgelas 
at Bogenhausen, near Munich, where he lived. This was the case on 
the 5th of July, 1809, when the minister expressed to him the wish to 

• horn the Journal of the Society of ArU, No. 338. 



Digitized by Google 



On the Origin of the Electric Telegraph. 



399 



get from the Academy of Sciences proposals for telegraphs, having, 
it is to be supposed, in view no other but improved optical or mechan- 
ical telegraphs. 

Soemmerring, who had, like Humboldt, very early paid attention 
to galvanism, in hopes of being able to make its study useful to clear 
up some of the most mysterious portions of physiology, and who also 
had now closely followed and noted the brilliant chemical discoveries 
made by Davy with the galvanic battery in the laboratory of the Royal 
Institution in London, at once resolved to try whether the evolution 
of gases from the decomposition of water by the action of the galvanic 
current might not be applied to telegraphic purposes. 

From the time of the above mentioned dinner at the minister's, he 
gave himself no rest in his endeavors to construct a galvano-chcmical 
telegraph. 

On the 6th of August he considered the object of his ardent desire 
attained. He noted that day: 44 Tried the entirclv finished instrument, 
which completely answers my expectations." He was then able to 
work with the telegraph he had invented through 724 feet of wire. 
Twelve days later he telegraphed through no less than 2000 feet, and 
on the 29th of August, he exhibited his telegraph in action before a 
meeting of the Academy of Sciences. 

He now wished to send his instrument to the National Institute in 
Taris. On the 4th of November, the chief surgeon of the French 
army, Dominique Jean Larrey, with whom Socmmcrring had been long 
acquainted, came to Munich on his way to Paris from the army, after 
the battles of Aspern, Esslingen, and particularly at Deutsch Wagram, 
where Napoleon I. had on the field created him a Baron. Larrey most 
readily offered to take the telegraph with him, and even assisted at 
the packing of it. 

After his departure, Soemmerring composed a French memoir, de- 
scribing his invention, which he forwarded to Larrey, in Paris, with 
a letter, wherein he expressed his hope that ho would also exhibit the 
telegraph to the Emperor. 

Dr. Hamel has ascertained in Paris, that Larrey presented Soem- 
merring's telegraph to the Institute on the 4th of December (1809), 
and that Biot, Carnot, Charles and Monge were appointed to report 
on it. 

Soemmerring to his great delight, succeeded in accomplishing on 
the 23d of August, 1810, his very ingenious mechanical contrivance 
for causing the gas bubbles rising from the wire-points in the water 
to ring an alarm bell. 

Ten days previous to that, on the 13th of August, Baron Schilling, 
then attached to the Russian Mission at Munich, saw for the first time 
Soemmcrring's telegraph. He became enthusiastically fond of the 
new art of signalizing, whieh promised to become so all-jmportant, and 
he directed the attention of many other persons to it. In 1811 he in- 
troduced to Soemmerring, Colonel Count Jeroslas Potocky, who took 
a telegraph made for him to Vienna, and exhibited it on the 1st of 
July to the Emperor Francis L, in the presence of the Empress and 
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the Archdukes Charles and John. His Majesty expressed the wish 
to have a telegraphic communication established between Vienna, and 
his country palace Laxenburg, a distance of nine miles. Baron Schil- 
ling was, as stated in the Journal a short time since,* the medium by 
which the British Envoy and Minister Plenipotentiary at Munich, the 
Honorable Frederic James Lamb, brother to Lady Palmerston, and 
subsequently the second Lord Melbourne, on the 12th of July, 1816, 
witnessed experiments with Soemmcrring's instrument, being the first 
Englishman who ever saw a galvanic telegraph. 

Again, Baron Schilling was the person who, at a later period, made 
in St. Petersburg the first electro-magnetic telegraph, which he, in 
1835, two years before his death, exhibited to the meeting of the Ger- 
man naturalists at Bonn. Dr Hamel has explained to the St. Petersburg 
Academy, in detail, how Baron Schilling's telegraphic contrivance 
found, in 1836, its way from the borders of the Rhine to England, 
and so gave the impulse to the spreading of that most wonderful ap- 
plication of science, by means of which, ere long, all inhabited parts 
of the globe will be put in telegraphic intercommunication. 

• Journal of the Society of Art*, Vol. VII, p. 235. 



An improved method of effecting the separation of the fibres of wood, for 
the manufacture of paper therefrom, which is also applicable to the 
separation of the fibres of flax or other substances for the manufac- 
ture of textile fabrics, and also to the separation of other substances 
for similar or other purposes, — being a Communication. Patented 

by William Edward Newton.* Dated London, June 21st, 1858. 

— 

It is well known that the fibres of most kinds of wood are arranged 
in the form of very minute tubes, in which the sap circulates, ifow 
the improved method of separating these fibres, constituting this 
invention, consists in subjecting the wood, while in a strong cylinder 
or box, to the action of steam, air, gas, hot water, or other fluid, under 
a high pressure, for the purpose of charging its tubes, as well as the 
spaces between them, and then causing it to be suddenly projected 
from the cylinder or box into the atmosphere or into a partial vacuum, 
where, by the expansive force acting within and upon the tubes, they 
will burst open, and cause the complete separation of the fibres* The 
same process applies to the separation and opening of flax and other 
analogous fibrous materials. 

The figure exhibits a longitudinal central section of a cylinder, or. 
as (from its operation) it may be termed, a gun, for effecting the sepa- 
ration of the fibres of wood preparatory to their conversion into paper 
pulp. This gun may be of any suitable length and calibre, and com- 
posed of a piece or pieces of lap-welded iron tubing a, permanently 
closed at one end with a stopper B, and at the other end fitted with a 
movable head or cap c. The cap is to be fitted after the fashion of 
a valve, or with a suitable packing to be capable of making a steam- 

•Prom Nowton'i London Journal, April, 1S09. 
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tight joint. In order to secure this cap c, firmly in place, and there- 
by close the gun, a bracket-arm n, is bolted to one side of the gun, 
for the purpose of carrying by a hinge-joint a, a strong lever D, which 
is capable of being brought to a position across the cap c, and secured 
in that position by a hook 6, at one end of the lever e, which is at- 
tached to the gun on the opposite side to that of the hinge-joint a, of 
the first lever by a fulcrum pin c. The other end of the lever E has 
hinged to it a prop piece <f, which, when resting upon the side of tho 
gun, secures the hook o, upon the lever D. F, is a screw, working in 
the lever D, for the purpose of securing the cap closely to the mouth 
or muzzle of the gun; and <?, e, are screw-bolts, which attach the cap 
loosely to the lever D. G, is a steam-pipe, for admitting steam from 
a boiler to the gun next the cap c. This pipe should be furnished 
with a stop-cock or valve. /, is the pipe at the other end of the gun, 
for the escape of air when the steam is admitted. /, is a pipe, for allow- 
ing any water to run back from the gun to the boiler when desired. — 
This gun is to be placed in a slightly inclined position, so that a small 




quantity of water may settle near the breech, and should either be 
mounted in a very strong frame, capable of sustaining it against recoil, 
or be otherwise supported at its breech for that purpose. The wood 
may be put in, either in the form of a log, as large as can be conve- 
niently inserted, or in smaller pieces, and in any case the gun may be 
nearly filled with it, provided that a space be left near the breech for 
the collection of a small quantity of water. It is better that the wood 
should be cut while green, and, before being put in the gun, it should 
be soaked in water for several days, or till the sap is displaced bythe 
water. When the wood has been put in, the lever D, is brought up 
and secured by bringing down the hook o, of the lever E, upon it, and 
by setting up the prop piece d, of the latter lever; and the screw p, 
is then screwed up to close the cap c, tightly. The next thing to be 
done is to expel the air from the gun, which is done by opening the 
ptop-cock in the pipe /, and admitting steam slowly from the boiler 
by the pipe G, till it issues copiously from the air escape-pipe/, when 
the latter may be closed entirely, and steam admitted freely by the 
steam-pipe. The temperature in the boiler should be about 390° Fahr., 
which will give a pressure of above two hundred pounds per square 
inch. After steam has been admitted to the gun for a few minutes, 
the temperature of all the water that remains in the wood, not dis- 
placed by the steam or converted into steam, will be the same as that 
in the boiler ; and a quantity of water that will have been collected in 
the lowest part of the gun, by reason of the condensation of the steam 
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in contact with the interior surface of the gun, and by the expulsion 
from the wood, will be of the same temperature also. The cap may 
then be set free, by an attendant, standing some distance behind the 
muzzle, tripping up the prop piece d, by pulling a string h, attached 
thereto, and depressing the rear end of the lever E. The hook b, will 
thus be raised from the lever d, and the pressure of the confined steam 
will force off the cap c. The steam, which is instantly generated from 
the water in the rear portion of the gun, by the reduction of the pres- 
sure, will force the wood out of the gun, and as it emerges, the expan- 
sion of the steam in and among its tubes, and the instantaneous flash- 
ing into steam of a portion of water remaining in it, will effect a 
perfect separation of its fibres, leaving them in a state in which they 
may either at once, or after bleaching, be introduced to the pulp-mill 
or other machinery for their reduction into pulp, or into a suitable 
state for conversion into paper. The fibres, it may be stated, though 
scattered about, are nearly all left within seventy or eighty feet from 
the muzzle of the frun, and may be collected without difficulty. 

The patentee claims, "separating the fibres of wood and other fibrous 
substance by charging the same with steam, air, or other gaseous body 
or hot water, in a cylinder or other suitable receptacle substantially 
similar to that herein described, and afterwards suddenly subjecting 
the substance under operation to a sufficiently diminished atmospheric 
pressure, to cause its disruption, by the expansion of the fluid or gas- 
eous body within it," 



On a New Method of Manufacturing Ammonia.* 
By Alexander Williams, Neath. 

The importance of ammonia and its sister compound, nitric acid, in 
an agricultural point of view, as forming probably the chief sources 
whence the nitrogen of plants is obtained, and the high commercial 
price of compounds containing either of these substances, have led 
practical chemists to look upon any new method of obtaining them 
as one of the great desiderata of the day. 

The atmospnere, with its water, contains the elements necessary 
for the formation both of ammonia and nitric acid, and during the pas- 
sage of electricity both are formed ; but so far as our present know- 
lodge extends, and from a long series of experiments on the subject, 
I am led to believe that it will be some time ere the Society's premium 
will be claimed u for the production of ammonia or nitric acid from 
their elements, by methods which would admit of practical applica- 
tion." 

After having been engaged for many years in experiments on this 
subject, I have arrived at the conclusion that, except under peculiar 
circumstances, nitrogen and hydrogen in their gaseous or elementary 
state, will not combine together in sufficient quantities to be commer- 
cially available. To make them unite in any quantity it is necessary 
that the nitrogen should, in its nascent state, be brought in contact 

•From tho Journal of Uw Eoctoty of ArU, No. 330. 
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with the hydrogen, when union will take place, but this combination 
is much more readily effected if both be in their nascent state. 

To obtain nascent nitrogen it is, of course, necessary to decompose 
one of its compounds, and thus far I had only arrived at the same 
conclusion as every one else. The object of this paper is to direct at- 
tention to a bye-product of one of our most important chemical manu- 
factories, which is exactly adapted for our purpose. 

The animal and vegetable kingdoms have been so thoroughly searched 
by the shoals of manure manufacturers of this and other countries, 
that the discovery of any new nitrogen compound in these kingdoms 
seems to be altogether improbable ; one is therefore naturally led to the 
mineral kingdom, and our ideas as naturally become fixed on nitrate of 
soda as the cheapest source. It has been known for years that nitric 
acid, or other compounds of nitrogen and oxygen, could be converted 
into ammonia, and therefore the use of a nitrate would present no nov- 
elty ; but if we can obtain the nascent nitrogen from nitrate of soda as 
a bye-product, we shall have made a grand step towards facilitating the 
manufacture of ammonia. 

This, I believe, I have accomplished. Of the thousands of tons of 
nitrate of soda annually imported into this country, I have been told, 
on good authority, that about half is used in the manufacture of sul- 
phuric acid. It is well known that sulphuric acid is usually manu- 
factured in a large leaden chamber having attached to it a burner 
where sulphur is kept constantly burning, by which it is converted 
into sulphurous acid. The great difficulty of the manufacture is to 
give another atom of oxygen to this sulphurous acid ( S 0 2 ) to convert 
it into sulphuric acid ( S 0 8 ), and it is for this purpose that the ni- 
trate of soda (cubic nitre} is used, and usually in the following manner : 
— one or more movable iron pots are placed in the burner. Into each 
of these pots is put, as often as required, a few pounds of nitrate of 
soda, and with it a sufficient quantity of sulphuric acid to decompose 
it. Sulphate of soda (salt cake) remains in the pot, whilst nitric acid 
and probably other compounds of nitrogen and oxygen pass with the 
sulphurous acid into the leaden chamber. The sulphurous acid ( S 0 2 ) 
gains an additional atom of oxygen from the nitrogen compounds, 
and becomes converted into sulphuric acid ( S Os ) which, with water 
afforded by steam jet or otherwise, condenses as a liquid at the bottom 
of the chamber, whilst a quantity of gas escapes. 

Such is a rough sketcn of the first part of the process usually 
adopted for making sulphuric acid or oil of vitriol, and the gas which 
escapes from the vitriol chamber must now be the subject of our 
inquiry. 

On referring to Dr. Ure, our great authority on manufacturing 
chemistry, I found that he asserts tnat in a properly working chamber 
nothing but nitrogen gas should escape ; in fact, that the whole of the 
oxygen should be taken up, and that the nitrogen should be reduced 
to its elementary condition. This, although the generally received 
opinion of the manufacturing chemists of the present day, appeared 
to me fallacious ; as, on considering the affinities, I did not think it 
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probable that sulphurous acid, although it is known to form a com- 
pound with nitric oxide ( N Q* ), should, under the circumstances occur- 
ring in the vitriol chambers, be able to decompose it. Experiments 
were immediately instituted to ascertain the truth, and they led to the 
knowledge of the fact that a chemical compound of nitrogen and oxy- 
gen was escaping, and not free nitrogen. What particular compound 
of nitrogen and oxygen it is has not been ascertained, as the fact of 
its being a chemical compound was sufficient for the purpose intended, 
viz : of applying this waste product for the manufacture of ammonia. 

At the commencement of the year 185(3, I transferred a portion of 
the gases escaping from a vitriol chamber to my own laboratory, and 
there and then succeeded in converting them into ammonia. 

This was an important step, but I did not feel satisfied until I had 
tried the process on the large scale ; therefore, in November in the 
same year, an arrangement was entered into for this purpose with 
Messrs. Lewis and Pollard, of the Pontardawe Vitriol Works, whose 
kind assistance in the matter I take this opportunity of acknow- 
ledging. 

The apparatus fitted up was of the following description : — A fur- 
nace was built above the exit tube of one of their vitriol chambers, 
and a brick gas retort, about 14 inches in diameter, 8 feet long, and 
open at both ends, was passed through its whole length. This retort 
was filled with charcoal, and kept at a red heat ; the exit tube of the 
chamber, and a steam jet to supply the hydrogen, were attached to 
one end, whilst to the other end was fixed an upright leaden cylinder 
filled with coke, and moistened with diluted sulphuric acid. On pass- 
ing the waste gases and steam through the retort containing red hot 
charcoal, both were decomposed, the oxygen of each uniting with the 
charcoal to form carbonic acid ( C 0-2 ) ; the nitrogen and hydrogen 
combining to form ammonia ( N II4 0, or, without water, N H 3 ) ; then 
together, probably forming carbonate of ammonia ( N H 4 Oi C O2 ), 
which was again decomposed by the diluted sulphuric acid, the sulphate 
of ammonia being found remaining in solution. This solution was then 
evaporated, and in July, 1857, I first had the pleasure of obtaining 
any quantity of crystals of sulphate of ammonia, by this process, from 
a vitriol chamber in actual work. 

It was the intention at that time to have secured the invention by 
atent, and therefore, when the above comparatively rough result had 
een obtained, the further prosecution of the experiments to ascertain 
yield, &c, was not proceeded with, lest the process should become 
public. Several circumstances have since prevented their renewal. I 
therefore merely wish to offer the process as it is to those interested 
in the matter, hoping some one else may apply it more profitably than 
I have, and feeling sure that — as there seems no reason why it should 
not be successfully carried out — it will be the means of advancing the 
"arts, manufactures, and commerce" of this country, by increasing 
the supply of one of our most valuable fertilizers. 

Perhaps it may be thought that the process is only adapted to such 
gases as escape directly from the chamber, and that, if any of the late 
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improvements as coke cylinders, &c, be used it cannot be applied; bnt 
provided the assertion be correct that sulphurous acid is incapable of 
reducing compounds of nitrogen and oxygen to their elementary state, 
then the process will be available after all these improvements have 
been carried out, and not only to the waste gases, but also, by a slight 
modification, to any nitrogen compounds that may have been absorbed 
by the dilute sulphuric acid, and be given off in its evaporation, so that 
really a very minute portion only of the nitrogen contained in the ni- 
trate of soda need be lost 

With regard to the quantity obtainable by these means. I have not 
as yet been able to ascertain with certainty the amount of nitrate of 
soda imported, but, as already stated, it appears probable that about 
half of the whole quantity arriving in this country is used in the manu- 
facture of oil of vitriol, or sulphuric acid. Now, every thousand tons 
of this cubic nitre, allowing 10 per cent, for impurities^ would, if the 
whole of its nitrogen were converted into chloride of ammonia (N II4 0), 
yield about 565 tons of this substance, which, at j£30 per ton, would 
be worth nearly £17,000, and there are, doubtless, many thousands 
of tons of nitrate of soda used by the vitriol makers of this country. 

Although these figures give, of course, no approximation to the 
practical yield likely to be afforded by this process, yet they enable 
us to form a very good idea of the enormous amount of valuable ma- 
terial daily wasted. The process suggested, or some modification of 
it, may render this waste unnecessary, and thus save the pocket of the 
manufacturer, and, at the same time, benefit the public. 



A new farm of Barometer. By M. DE CELLES. 

jf his consists of two tubes united at right angles. The vertical branch 
being closed and the instrument filled as usual. The horizontal tube 
takes the place of the cistern, and a very slight diminution in the ver- 
tical column produces a great change in the length of the horizontal 
one — which is of much less diameter than the other. A steel index in 
front of the horizontal column will serve to register. 

Acad. Sciences of Paris. 



Water in Lighthouses.* 

Frof. Faraday writes to the Times, giving some useful information 
as to the purification of water contaminated with chloride of lead from . 
salt spray resting on the leads of lighthouses, &c, whence rain-water 
is collected. The water thus contaminated is peculiar, in this, that it 
does not lose the poisoning substance either by boiling or by exposure 
to air. The process of purification is exceedingly simple, for if some 
powdered chalk or whiting is put into the cistern in which such rain- 
water is collected, and stirred up occasionally after rain, the water may, 
with the greatest facility, be obtained in a perfectly fit state for all cu- 
linary and domestic purposes. The Trinity-house has supplied this in- 
formation to all the cases needing it which have come to its knowledge. 

• From the Lond. Duildcr, No. 870. 
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Proceedings of the Stated Monthly Meeting, November 17, 1859. 

John Agnew, Vice-President, in the chair. 

Isaac 13. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

Donations to the Library were received from the Statistical Society, 
London ; the Catholic University of Ireland, Dublin ; the K. K. Geo- 
logischen Reichsanstalt, and the K. K. Geographischen Gesellschaft, 
Vienna, Austria; L. A. Huguet-Latour, Esq., Montreal, Canada; the 
Providence Athenfeum, Providence, Rhode Island ; and Prof. J. Ait- 
kens Meigs, Philadelphia, Pa. 

Donation to the Cabinet of Models and Minerals from Prof. John 
C. Cresson, Philadelphia. 

The Periodicals received in exchange for the Journal of the Insti- 
tute, were laid on the table. 

The Treasurer's statement of the receipts and payments for the 
month of November, was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

Thirty-three resignations of membership in the Imstitute were read 
and accepted. 

Candidates for membership in the Institute (17) were proposed, and 
the candidates proposed at the last meeting (17) were duly elected. 

George M. Alsop exhibited an atmospheric spring for railroad oars, 
invented by him. 

The principle on which this spring was constructed, was the appli- 
cation of a suitable fluid to surround a hermetically sealed air ball of 
rubber, inclosed in a water-tight chamber or vessel, having a flexible 
cover or diaphragm of rubber and leather, the latter being moulded 
so as to allow of considerable motion without being strained. The ob- 
ject of making use of a fluid to surround the air vessel, was stated to 
be. to remedy the defect in the construction of all other air springs, viz: 
the gradual escape of the air, which the inventor thought would be ac- 
complished by his arrangement, as the fluid would form the medium 
through which the pressure exerted upon the spring would act upon 
the air in the air vessel ; and as the pressure within and outside the 
ball would always be the same, there would be no tendency in the air 
to escape. 

Mr. Joseph Iloskin exhibited one of his " Sighted Adjustable Spirit 
Levels." It consists of a brass stock of box shape, planed and scraped 
truly. One end has a sight hole, and the other a glass affixed, across 
which the cross, of silk, passes. This sight is intended to do away with 
the necessity of using straight edges or lines when leveling from one 
object to another over an intervening space. The tubes are made ad- 
justable by screws, and all of the usual sort; one for horizontal and the 
other for vertical work. The apparatus is got up with ease, and will, 
no doubt, exactly suit its intended purpose. 
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331. Improvement in Washing Machine, Lockwood and John H* Gail 22 

332. Springs for R. R. Cars, . Perry G. Gardiner* . ~:i 

323* ■ Steain-spading Machine, J. W. Goodell, . . ib. 

331, Working Railway Brake*, , Edouard Guerin, . ib. 

11115* Seeding Machine, . Stephen R. Hunter, . ib. 

33ii. Steering Wheel, . David Knowlton, . ib. 

332. Lndies Collar and Cuffs, Wm. E. Lockwood, . ib. 

33fl* Water Metre, . IN'athan B. Marsh, . ib. 

339. — — Corrugating Sheet Metal, Richard Montgomery, . jb. 

.'UP. Chilling Locomotive Wheels, Hiram W. Moore. . ib. 

'Ml. ■ Vulcanized Rubber, . Thomas J. Mayall, . jb. 

342. Reefing Sails, . Enoch E. Mullincr, . jb. 

343. SlaU on Sugar Cane Carriers, Charles Neames, . . jb. 

341* Rails for Street Railroads, Samuel Nicolson, . ib. 

315. Elastic Belting, . 8. T. Parmalce, . . ib. 

34 6. Sharpen'g Calks of Horse Shoes, A.W.Payne, . ib. 

34 7. Leather Hose, . James Punderford, . ib. 

34S. Raking Hay, . David Rambler, . jb. 

■U9. — Corn Harvesters, . Isaac Reamer and Henry Miller, ib. 

350. Stove Polish Mixer, &c, John C. Reed, . . 24 

35 1. Laying Hemp in Making Rope, Jacob Rinek, , ib. 

352* Spring Bed-bottom, . Isaac A. Sergeant, . ib. 

353. Addressing Newspapers, George Shuck, . ib. 

354. Cotton Scrapers, • Patrick Sharkey, . . jb. 

355* Sewing Machines, Thomas Shaw, . ib. 

356. Governor of Steam Engine, Thomas Silver, . . jb. 

357. Register for Doors of R. R, Cars, Walter C. 8mith, . jb. 

358. Gas Pipe Cutter, . Joseph E. Stanwood, . ib. 

35JL — Spring Car Couplings, Frank Stein hart, , ib. 

SfiiL Accumulating, dec, Power. Enos Stevens, . . jb. 

361. Pump Boxes, . Francis and John' Stock, . ib. 

362. Stop-cocks, . Thomas Stubblefield, . ib. 

3fi3* Carpet Fastener, . James A. Taylor, . jb. 

3fil* Wrench, . George C. Taft, . . ib. 

365* Grinding Mills, . George Todd, . ib. 

366. Pen-holders, . Alfred R. Turner, . ib. 

367. Lamp Wicks, . John B. Wortendyke, . ib. 

368. Cutt'g, dec, Wadd'g & Paper, John Wood, . . 25* 

36JL Refrigerator, . Abraham Yost, . ib. 

370. Construction of R. Roads, John Young, . , ib. 

371. Restoring Waste Rubber, Francis Baschnagel, . ib. 

372. Sofa Bedstead, . K. Borren, . . ib. 

373. Steam Valves, . Harry H* Evarts, . jb. 

374. Hinge, . . Levi T. Howell, . . jb. 

375. Horse Power, . Clark Lane, . ib. 

376. Regulator for Time-keepers, Ralph S. Mershon, , ib. 

377. Seeding Machines, . George W. Richardson, . ib. 

378. Gas and Water Pipes, James E. Quinn, . . ib. 

312* — — Bed-bottom, . Leonard B. Tinkham, • ib. 

380, Egg-beater, . John L. Nicolai, . . ib. 

EXTENSIONS. 

L Improvement in Wooden Bridges. George W. Thayer, . 25 

2* Making Match Splints, Asa Febsenden & Luke S. Knight. ib. 

ADDITIONAL IMPROVEMENTS. 

L Improvement in Seeding Machines, Charles Cox James, . 2£ 

2* Arithmometer, . Orlando L. Castle, . ib. 

2* Dressing Mill-stones, . Simon W. and R. M. Draper, . ib. 

4* Packing Wool, . Charles Carlisle, . ib' 

5* Corn Shellcr, . Wm. Wells, . . i 0 . 

RB-I890K8. 

L Improvement in Illuminating Gas, } 

2* Gas Generators, . > N. Aubin, . . 28 

2* Gas Retorts, . ) 
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tWood Screws, 

rinting Presses, . 
Aulomalic Grippe rs, . 
Harvesters, . 
Coffee-roasters, 

| Grain and Grass Harvesters, 

Washing Machine, . 

| Grain Harvesters, 

Duckets of Paddle-wheels, 

1 



Franklin Peale, 
Hiram Tucker, 

Cullen Whipple, . 
I George P. Gordon, 



Thomas D. Burrall, 
Theodore Heerraans, 

E. B. Forbush, 

H. E. Smith. 

Thomas D. Burrall, 

Mathew A. Crooker, 

John James Greenough, 



2fi 
ib. 

ib. 

21 

ib. 
ib. 

ib. 

ib. 

28. 

ib. 

ib. 



Tailors Shears, . 
Paper Bags and Envelopes, 
Sewing Machines, 
Grain and Grass Harvesters, 



Rochus Hcinisch, 

N. A. Paper Bag, &c, Manufactur'g Co. 
Emeline M. Stedraan, 
Eliakim B. Forbush, 



DESIOKS. 

L For Floor Cloth, 

2L Plates for Cooking Stoves, 

JL — Plates for Stoves, 

5 ZZ \ 8tove, » 

1L Cook Stoves, 

2. Tea-pot, 

May, 1859. 

1. Improvement in manufac. white Lead, Fanning Albert, . . 

2, Alarm Water Gauge, . W.R. Andrews and John Oswald, 

6 — Faucets, . 8ilas Barker, 



James Patterson, 
\ S. Hj Ransom, . 

G. Smith and EL Brown, . 

S. S. Jewitt and F. 1L. Root, 
G. W. Smith, 



4. 
5. • 
(L 
•L 

& 

LL 

13, 
LL 
L5. 
LS, 

LL 
19, 
21L 
2L 

23. 
SLL 

2i 
26. 

2*; 



Elevators, • Albert Bcttely, 

Door Spring, • Amos 8. Blake, 

Manufacture of Watch Cases, James Bow, 
Fastening for Carriage Curtains, Win. Z. W. Chapman, 
Skate Fastening, . Chandler Cheney, 

Sewing Machines, D. W. Clark, . 

Water Cask Life Boat, . Wm. N. Clark, 

Smoke-stack for Engine Houses, Henry Clayton, 



Skate Fastening, 
Bomb Lance, 

Apparatus for Generating Gas, 
Cooking Stoves, . 
Variable Cut-off for S. E , 

• Tobacco Press, • 

• Lamps, . i 

• Lock for Piano-fortes, 

• Pianoyfortes, 

• Machine for Filing Gin Saws, 
Curved Electrotype Plates, 

• Shingle Machine, . 

• Handle for Cutlery, 

• Machine for Cleaning Grain, 

• Valve Gear for Steam Engines, 

• Wheelwrights' Machine, 



John 1L Coe and Wm. B. Sniffen, 
Paschel B. Comins, . 
Mathias P. Coons, 
Joseph Cox, 

Alex. Crambie and Russell D. Briggs, 
Edward and Wm. B. Cunningham, 
Michael A. Diet* 
P. F. Dodge, 

Spencer B. Driggs, . 
James W. Elliott, . 
Wm. 1L Elliott, 

Wm. Kirkpatrick, . 
J. W. Gardner, 
T. G. Gleason, 
Thomas Hawkins. 
T. L. Hawkins, 



ib. 
ih. 

22 

ib. 



ib. 



ib. 

ib. 

22 

ib. 

ib. 

ib. 

ih. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

30 

ib. 

ib. 

iU 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
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28. Improvement in Ladies' Hoop Skirts, John Holmes, . 3_1 

29. Hair Crimper, . Ellwood Ivins, . . ib. 

2Q± Egg-beater, . 8. F Jones, . ib. 

31. 8kates, . Uriel Josephs, . . ib. 

Measuring Faucets, . Ira Kinman • ib. 

3JL Windlass*. . David Knowton, . . ib. 

34. 8team Boilers, . L. Lefel»ro, . ■ ib. 

35. Pumps, . A. W. Lloyd, . ib. 

36. Grinding Mills, . J. C. Lyons, . ib. 

37. Harvesting Machine, Henry Mnrcellus, . . ib. 

3JL Rotary Engine, . Charles* Miller, . ib. 

39. Propelling Ploughs, &c, Win, P. Miller, . . ib. 

40. Attaching Harness to Thills, Aaron Parker, . ib. 

4.L Vulcanizing Caoutchouc, D. D. Parmelee, . • ib. 

42. Cements, . . Nelson Parmeter, . ib. 

rench for Gas Fitters, G. P. Phillips, • • ib. 

44. Adjustable Pile-driver, Thomas Place, . ib. 

45. ■ Latch Hinges, . John Plant, . . ib. 
4JL — — Cotton Presses, . 1L W. Randle, . ib. 

42. Revolving Firo Arms, Joseph Rider, . . 32 

4JL Cider Mills, . Joseph Roscncrans, . ib. 

49. Mail Bngs, . Washington Ruddach, . ib. 

5JL Punching and Stamping Press, Stephen P. Rugglcs, . ib. 

61. Corn and Cob Cutter, Samuel B Shinn, . ib. 

. 6jL • Washing Machine, . OlIofT Shostrom, . ib. 

5JL Coffee Roasters, . Jonathan P. Simmons, . ib. 

64. Spinning Flyers, . D.F.Smith, . ; ib. 

6JL Harvesting Machines, Joseph D. Smith, . . ib. 

5JL Rotary Planing Machines, Win. IL Smith, . ib. 

57. Portable Horse Powers, George W. Swift, . . ib. 

68. Cutting Wooden Moldings, Isaac P. Tice, . ib. 

69. Signals for Firemen, Hrzckinh D. TreadwcII, . ib. 

6AL Water Wheels, . Wm. Walket, . ib. 

61. — — Lamp Shades, Charles and Anna C. Wilhelm, . ib. 

6 'i. Metallic Lathe, . Wm. E. Worlhen, . ib. 

63. — — Harvesting Machines. W.A.Wood, . . ib. 

64. Machine for making pearl barley, August Wulze, . ib. 

65. Air Engine, . Stephen Wilcox, Jr., • 3J 

66. Amalgamator, . F. B. Cavonah, . ib. 

67. Cements for Roofing, Nathan A. Dyar, t ' ib. 

fiS. Mechanism for Signal Whistle*, M. G. Farmer, . ib. 

69. Reed Organs, . *> Thcnphilc Augusts Rousseau, . ib. 

70. Valves for Steam Engines, Wm. Shepherd, Jr., • ib. 

71. Cultivators, . Milton Alden, . . ib. 

72. Sawing Shingles, . Wm. IL Auld, . ib. 

73. Separating Stones, Ac, C. Bamberg and R. Blasor, . ib. 

74. — 8ole-cutting Machines, . Jacob Batcheldcr, . ib. 

75. Straw Cutlers, . John Bean and Benjamin Wright, ib. 

76. Railroads for Streets, . 8. A. Beers, . ib. 

77. Brick Machines, . H. T. Beggs and James Allen, . ib. 

78. Skate Fastening, . Edward Behr, . M 

liJL Ships' Stop Blocks, A. J. Bentley and Wm. IL Allen, ib. 

fifl, Corn Planters, . L. F. Bingham and N. O. Pierce, ib. 

8L u • A. W. Brinkcrhoff, . ib. 

Hi Paper and Paper Pulp, . James Brown, . ib. 

H3. Ploughs, . C. M. Bryan, . ■ ib. 

84. Machines for Loading Hay, 8. V. Essick, . ib. 

S5. Sowing Fertilizers, T. J. Burrall, . . ib. 

8JL Splitting Leather, . D. IL Chamberlain, . ib. 

8X Convertible Carriage Shafts, R. J. Colvin, . . ib. 

S3, Butterfly Valves, . Nathan Cope and Wm. Hodgson, ib. 

fiii, Grain Separators, • J. B. Crist, . . ib. 

90. Ploughs, . E. Davidson, . ib. 

•35 
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&L. Improvement in Fence Posts, 


fL T. Dewey, 


• 


34 


82. - 


— Cultivators, 


Wm. C. Doss, 




ib. 


fl3.- 


— Furnaces for Heating Buildings, 


B. W. Dunklee, . 


• 


ib. 


24,- 


— Metallic Fences, 


Lewis Eikenberry, 




ib. 




— Straw Cutters, 


Stephen Elliott, 


• 


ib. 


26, _ 


— Smoothing Iron, 


Andrew Ellison, 




ib. 




—"Strapping Wood in Bending, 


John L. Field, • 


• 


ib. 


as. - 


— Seed Planters, 


D. S, Fisher, 




ib. 


99. - 


Harrows, . 


J. H* French, 


• 


ib. 


100. - 


Corn Planters, 


R. B. Gilbert, 




35 


101. - 


Mail Bags, • 


Richard Gornall, . 


• 


ib. 


1112.- 


Rat Traps, 


Henry Gortner, 




ib. 


103,- 


Registering Time, 


B. T. Harris, 




ib. 


1M, - 


Corn Planters, 


Samuel E. Hartwell, 




ib. 


LQa.- 


Seeding Machines, 


Samuel Henry, 


• 


ib. 


LQiL - 


Harvesting Machines, . 


Moses G. Hubbard, 




ib. 


107. - 


Breaking Coal, 


C. W. Kennedy and R. T 


. Brown, 


ib. 


MS. - 


Railroad Car Brakes, . 


Lewis Kirk, 




ib. 


109. - 


Mail Bags, 


Thomas J. Lamdin, 


• 


ib. 


110. - 


Conducting Water to Cisterns, 


Jabez Lewis, . 
Charles L. Linnell, 




ib. 


LLL - 


Jib-boom for vessels, 




ib. 


113. - 


Spokc««have, . 


Benjamin Tolman, 
Wm. S. Loughborough, 


• 


ib. 


113. - 


Bench Plane, 




ib. 


LLL - 


Rotary Engine, 


Samuel D. Lount, 


• 


ib. 


115. - 


Laying metal leaf on mouldings, 


Robert Marcher, 


* 


ib. 


116.- 


— Railroad Switch, 


T. Mayhew, 


• 


ib. 


117. - 


Pump Boxes, . 


John Munson, 




as 


1 18. - 


Plant Protectors, . 


Eli Mosher, . 




ib. 


119. - 


Wind-mills, 


Wm. McAllister, 




ib. 


120. - 


Ploughs, . 


James C. Molthrup, 


• 


ib. 


121.- 


Felt Hats, 


James Monach, 




ib. 


132. - 


Roasters, . 


James Mulligan, . 


• 


ib. 


123. - 


■ Ploughs, 


Williamson Nichols, 




ib. 


124. - 


Bridles, . . - 


R. B. Norvell, 


• 


ib. 


125. - 


Iron Ties for Cotton Bales, 


James Nuttall, 




ib. 


126. - 


— Clothes Frame, 


Henry A. Nutting, 




ib. 


127. - 


— Cultivators, 


Isaac B. Palamountain, 




ib. 


128. . 


Horse Hay*rakes, . 


George 8. Reynolds, 




ib. 


129. 


Tools for Fire-arms, 


Augustus Rebetey, 




ib. 


1?0, ■ 


Water Wheels, 


Sylvanus Richardson, 


• 


ib. 


131. • 


Hemp Brakes, 


John W. Rinehart, 




ib. 


132. - 


Hernial Trusses, . 


S*S. Ritter, 


• 


ib. 


133. • 


Vulcanizing Rubber, 


E. A. L. Roberts and W. 


J. Demorest, 


ib. 


134. ■ 


Grain Shovels, 


David B. Rogers, . 




ib. 


13ft. 


Clock Dial, 


S. E. Root, • 




ib. 


13$. • 


Printing Presses, . 


Stephen P. Rugglcs, 


• 


ib. 


137. 


Automatic Primer, 


Jacob Rupertus, 




37 


139. 


Pumps, 


John Selser, 


• 


ib. 


139. 


Shafting for Horse Power, 


Theodore Sharp, 




ib. 


140. 


. Seed Planters, . 

Rotary Steam Engines, 

— Turning Irregular Forms, 


David M. Smith, . 




ib. 


LLL 


Mathew Smith, 
C. and A. Spring, 




ib. 


142. 




ib. 


143. 


Superheating Steam, 


George A. 8 tone, 




ib. 


144. 


Harvesting Machines, 


George Tatlock, . 




ib. 


LLL 


Bureau Bedstead, 


IL L. Thistle, 




ib. 


Hfi. 


Harvesting Machines, 


8amuel Thomas, . 




ib. 


L41. 


Rotary Harrows, . 


George W. Toleman, 




ib. 


14H. 


Stoves, . , 


John Van and Henry V. 


Barringer, 


ib. 


149. 


Hillside Ploughs, . 


Ldward Van Camp, 


ib. 


150. 


— — Grain Separators, 


James Vaughn, 




ib. 


Iftl. 


Meat Slicer, 


Wm. Vine, 




ib. 


152, 


— — Lock, . , 


Thomas K. Webster, 




ib. 


153. 


— — Churn, 


Leonardo Westbrook, 




ib. 
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155. • 
15(j. . 

152.- 
158,. 
159. . 
1 GO. - 

161. - 

162, - 
163. . 

164. . 

165, . 
16(3. - 
16JL- 
168. - 
169. . 
170. . 

11L • 
172. . 
173. - 
171. - 
175, 
1/6. - 
177. - 
128, . 
179. . 

181L- 

181. . 

182. ■ 
l&L ■ 

i&l . 

185. - 
18L • 

187. . 

188. • 
LH_iL ■ 
190. . 
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192, - 

193, • 

194. - 

195. ■ 
Hi 6. . 
19L- 
198. . 
192, • 
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201. • 

202. - 
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205. • 

206. • 
207. . 

208, ■ 
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2UL- 
2J_L 
2_13, 
213. • 
214. 
215. 
216. • 



rovement in Ice-pick, 

• Stoves, 

• Harvesting Machines, 

■ u 

Street Curb and Gutter, . 

Plough*, 

Pruning Knife, 

• Boot-crimping Machines, 
Hand-Plane, 
Knapsacks, 

Corn Planters, 
Seed Drills, 

Steels for Sharpening Knives, 
Cooking Stoves. . 

• Single Thread 8titchcs, . 

• Ships' Boats, 

• Chum, 

Factitious Enameled Leather, 
Digging and Gathering Potatoes, 

• Basin Cock, . 

• Manufacturing Pistols, . 

• Rotary Cutters for Mouldings, 

■ Steam Engines, 

. 44 

• 

• Steam and Water Gauge, 

• Horse-shoe Machine, 

• Cork Machine, 

• Cotton Presses, 

• 8urgical Splints, . 

• Stencil Brush, 

• Cut-off Gear for 8. Engines, 

• Exhaust of Locomotive Engines, 
Sewing Machines, . 

• Seeding Machines, 

• Artificial Legs, 

■ Sewing Machines, 

• Cooling Beer, . 

■ Drill Stock, . 

• Blasting Rock, . 

■ Hardening Hat Bodies, 

• Rocking Toy, , 

• Upsetting Tire, 

• Spinning Machines, 

• Soap, 

• Tuyere, 

• Cultivators, ♦ 

• Straw Cutters, 

■ Lamps, 

■ Saccharine Juices, 

• Indicator for 8. Boilers, . 

• Nut Cracker, 

• Water- wheels, 

■ Straw Cutters, 

• Key-board for Pianos, 

• Sewing Machines, 

• Weighing Scales, 
> Coffee Roaster, 

- Lever Power, 

■ Cotton Press, 

• Sewing Machines, 

■ Cooking Stoves, . 

• Picket Fencing, 

■ Canopy for Railroad Cars, 



Milton, Howard, IL T., and J. White, 
John G. Widmann, 
IL Willard and R. Ross, 
Wm. IL Wilson, 
Wm. E. Worthen, 
T. J de Yam pert, . 
G. G. Belcher, 
James D. Black, . 
Simeon 8. Dodge, 
Wm. Griffiths, 
Wm, 8. King, 
Charles Learned, 
Samuel Lee, 
Henry G. Leonard, 
James S. McCurdy, 
Daniel P. Mealey, 
James O. Merrill, . 
James W. Munroe, 
Jonathan B. Parvin, 
G. W. Randall, 
Augustus Rcbetey, 
Frederic Bhute, 
G. F. Lombard, 
J. A. Whipple, 
Cornelia H, Williams, 
J. B. Collen, 
Albert Albertson, 
E. H Adams, 
David Ahl, 
V. R. Allen, 
E. R. Arnold, 
Wm. S. G. Baker, 
Abraham Bartholf, 
E. O. Baxter, 
Douglas Bly, 
A. IL Boyd, . 
James Boyle, 
M. 8. Brooks, . 
J. D. Buckley and 8. F. Mosher, 
George E. Cowperthwaite, 
J. A. Crandall, 

C. L. Crowell and Robert 8mith. 
James E. Crowell, 
Wm. Dawes, 
George W. Dean, . 
Oliver Ha Dennis, 
J. B. Drake, 
John L. Drake, 
Daniel L Durfey, . 
John L. Frisbie, 
Russel Frisbie, 
Omri C. and Jarvis O. Ford, 
A. W. Fox, 

Alfred Gould and Cyrus Marsh, 
Joshua Grey, 
Wm. D. Guseman, 
Josiah D. Harrington, 
Elijah Harris, 
Joseph Hawthorn, 
Albert IL Hook, 
Sherman 8. Jewett, 
Wm. W. Johnson, 
Isaac E. Jones, 
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2JJL Improvement in Centrifugal Gun, Wm. Joslin, • 

218. Pumps, . Albert B. Kcclcy and Jaa. S. Beck, ib. 

SJJi Breast Plate and Shields, Henry G. Lester, . . ib. 

22JL Kailroat) Frogs, . David D. Lewi*. . ib. 

221. Ventilating Hats, . Arthur Magmnis, . • ib. 

2^i. Filtercr and Purifier, . Robert A. Maingay, . ib. 

22J Backs of Rudders, Albert Hi Manchester, • ib. 

221. Gas Retorts, . Alfred Marsh, . ib. 

225 Emery Sin ks and Wheels, Thomas J. Mayall, . ib. 

226. Sawing Beveled Surfaces, John McDiarmid, . ib. 

22Z Metallic Seals, . Charles A. McEvoy, . ib. 

22fl. Seeding Machines, Charles Messenger, . ib. 

">1 Screw Excavator, . Richard Montgomery, • ib. 

230. Extension Ladder, Joel Moulton, • IM 

23_L Meial Drills, . Jacob Murphy, . . ib. 

232. Cotton Bagging, . Thomas IL Murphy, . |b. 

233. Husking Corn, . Jacob Naehcr, . • ib. 

231 Window Blinds, . Charles Neer, . ib. 

235 Mop Handle . 1L and J. S. B. Norton, . ib. 

2:i6. — ■ — Bricks, , Nelson Parmeter, . . ib. 

21il Signal Door Bolt, . Charlra Pago, . ib. 

2:<3. Planing and Shaving Ice, 1LD J. Pralt, . . ib. 

239. Cultivators, . Asa Preston, . ib. 

240_. Water Wheels, . Reuben Rich, . • ib. 

211. " '• . Hylvanua Richardson, . ib. 

242. Washing Machines, John R. Rogers, . . ib. 

213. Water Wheel, . Timothy Rose, . ib. 

244. Cast Iron Grinding Mills, John Russell, . . lb. 

215. Seeding Machine, . Thomas Short, • ib. 

24JL Refining Iron, . Christian Shunk, • . ib. 

212. Sewing Machines, . James C. Spencer, . ib. 

21 jj. Harvesting Machines, Wm. S Stetson, . . IQi 

24 ( J . " •« . W. S. Stetson and R. F. Maynard, ib. 

250. Foot Power Machine, Frederick S. Stoddard, * ib. 

251. Potatoe Planter, . J. C. Stoddard, . ib. 

252. Stop-gauge, . Worden E. Stoddard, . ib. 

2M Paddle-wheel, . John Thompson and M. L. Doty, ib. 

251. - Propeller, . Charles R. M. Wall, . ib. 

255. Needle-cose and Index, . Calvin D. Wheeler, . ib. 

23ti. Seeding Cultivators, Nicholas Whitehall, . ib. 

252. Cements for Roofing, . J. Carpenter Worth, . m ib. 

253 . Pump, . John H. Young, . . ib. 

252. Railroad 8wilch, . Jacob Youngman, . ib. 

2 GO Lock, . Orson Billings, . . ib. 

261. Hand-planing Machine, . Tyrannus B. Butterfield, . • ib. 

262. . Sash Supporter, . 8umnor Cooper, . . ib. 

2fi3 Truss Bridge, . L. E. Truesdell, . ib. 

261. Planing Machines, C. B. Cotrell, . . ib. 

265. . Shaving Staves, . Harry IL Evarta . ib. 

26 6. Dry Gas Metres, . Henry Howson, . . HV2 

267 . - Sewing Machine, Warren Miller, . ib. 

2SS. Corn and Cob Mills, . Wm. Sailor, . ib. 

269. Vinegar Bottle, . George W. and George IL Simmon*, ib. 

270. Grain Separators, . Hiram Aldridge, . . ib. 

271. Bedstead Fastening, G. W. Baker, . ib. 

272. Smut Machine, . E. Barnhart, . ib.- 

27-J. Surface Condensers, Daniel Barnum, . . ib. 

274. Hemming Guides, . Daniel Barnum and S. G. Lewis, ib. 

225. Cultivators, . J. W. and Leonard Batson, . ib. 

276. Rig for Vessels, . Thomas Bell, . ib. 

277. Spring Bed Bottom, Ezra R. Benton, . . ib. 

278. Carding Engines, . John Boyd, . ib. 

27H. Harvesting Mane bine, C. R. BrinkerhofL ib. 
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Car Couplings, 


Richnrd Rickkon, 
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Burner fur Vapor Lamps 


Robert Rfimsav, 
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Stoves, . . 


Richard B. Pullan, 
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Cutting Sugar-cane, 


Luther E. Porter, 
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Boots and Shoes, . 


Jonah Plait and Myron D. Brooks, 
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Seats for Churches, dec, 


Charles Perley, 




ib. 


338. 
339. 




Cutting Screws, 
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> Richard Nuttall and John Kirkpatrick, 
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Spring Bala nee for Window Sash, F. £L Smith, 
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Cool Screen, . 


Jasper Sn»*ll and John R. Deihm, 
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Friction Pulleys, . 


Edward Spalding, 
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343, Improvement in Sails for Vessels, 


A. Washington Stewart, . 


lOfi 


3M. ■ 


Seed Planters, 


Stephen L. Slockstill, 
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345. . 


— — Varying 8pecd, . 


James A. Stoddard, 
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3-16. 


Wagon Jacks, 


Henry Stowell and Lorenzo Spencer, 
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212. ■ 
348. ■ 


Weighing Scales, • J 

Platform Scales, . j 


Prnneii \l. Strong and Thomas R>>s< 


ih 


349. 


Cutting Irregular Forms, 


Isaac T. Tice, 
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Sugar Cane Harvesters, 


Robert R. Taylor, 
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Cutting Soles, 


John Thompson, . 
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Rocking Chair 


Thomas IL Tat low, 
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Reefing Fore and Aft Sails, 


James L. Townsend, 
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— Moulding Machines, 


Chapman Warner, .. 
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— Ring Traveler Spinning Frame, 


Joseph W. Wattles, . 
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Harvesting Machines, 


Jesse Whitehead, . 
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Cultivators, 


W.I. Wilson, 
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8aw Filer, 


Solon Wood, 
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Signal Gong or Bell, 


Isaac F. Woodward, • 
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Clay Pipes, . 


Henry Aregood and 8. Ustick, 
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Wrench, . 


Henry J. Behrens, 
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Carpet Sweeper, • 

Burglars' Alarm, . 


Wm. G. Budlong, 
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3fi3. 


John G. Clark, 
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Cooking by Steam, • 


1L W. Horton, 
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Hose Coupling, . 


N. N. McLeod, . • 
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3fifi. 


— Water-proof Sole, . 


John W. 8mith, 
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Splint Broom, 


John W. Wheeler, 
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Boots and Shoes, 


Martin and D. B. Wesson, 
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Clamps for Sewing Machines, 


8tephen G. Tyler, 
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■ Springs for Railroad Cars, 


George M. Alsop, . 


ib. 
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Seed Planters, 


C. F. Anderson, . • 
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Straw Cutters, 


Ensign Baker, . 
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Tobacco Presses, 


John A. Bawsel, . • 
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Hoisting Goods in Warehouses, 


Albert Betteley, . 
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370, 


— Freight Cars, \ 


Jeseph D. Billings, . 
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Wrench, 


John W. Brewster, . 
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Punching Metal, 


Jay Ha Brown, . . 
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Gearing of Pumps, 


John P. Carr, . 
Frederick Bucher, • 
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John Clackson, * 
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E. P. Clark, 
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■ '- — Grinding Saws, 


Wm. Clemson, . 
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— — Churns, 


Jacob Cloas, . . 
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T. B. Coursey, 
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Gas Regulators, 

Hydro-carbon Vap. Apparatus, 


! E Hall CovelL 
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Railroad Car Trucks, 


G. F. Decker, . 
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. Hand Lever, 


Edward J. Durant, 
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Cultivators, 


CcleBtin Eastburn, . 
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300. 


Crushing and Mixing Sugar, 


Fred. Ebelin, . • 


ib. 


391. 


Drying Fibrous Substances, 


Jeremiah Essex, . 


ib. 


303. 


Looms for Weaving Plaids, 


M. A. Furbush and George Compton, 


ib. 


393. 


Washing Machine, 


George Geer, . . 
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304. 


Tanning Leather. 


Jacob Gove, • 


mi 


305. 


Pins for Artificial Teeth, 


John Hassell, Jr., . 


ib. 
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— — - Meat Cutter, 


Henry Havell, 


ib. 


397. 


Retorts for Distilling Coal Oils, 


R. W. Hazlett and J. IL Hobbs, . 
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J. E. Holmes, 
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Wheel Jack for Carriages, 


Henry Hooton, . . 
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- Door Latch, 


Mark Howland, . 
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Securing Corks in Bottles, 


R. W. Huston, 


ib. 
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Sewing Machines, 


A. B. Irving, . 
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4(>3, 


— — Distilling Oil from Coal, . 


Wm. G. W. Jaeger, 
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Transmitting Motion, 


Mathaus Kaefer, . . 
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Field Rollers, 


George Lindley, , 
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155. 



Improvement in Churn, 

— Suction Hose, • 

* Connecting Machinery, 

Water-tight Sink, . 

Couches for Railway Cars, 

Time Registers, 

— — Harvesting Machines, 

Cultivators, . 

Repeating Fire Arms, 

—— Corrugated Beams, 

Seasoning Lumber, 

Brooms, • . 

Cross-cut Sawing Machines, 

Churn, 

— — Chairs for Railways, 

Mills, 

Screw Dies, 

• Clover Hullers, 

Nut Cracker, 

Re-sawing Boards, . 

Wagon Brake, 

Stoves, . 

Carpet Fastener, . 

Belting, . . 

• Cordage Machinery, 

Axle-box for Railroad Cars, 

Condensing Steam Engines, 

Wrenches, 

Seeding Machines, 

Corn Mills, . 

Tailors Pressing Machine, 

Bec-hivcs", 

Boring Machine, . 

Gas Regulators, 

Supporting Window Sash, 

Cotton and Hay Presses, . 

Musquito Bar, 

Seats for Railroad Cars, 

Self-acting Presses, 

— — Upholstery Springs, 

Measuring Cloth, . 

■ Coffee Pots, 

■ Refrigerators, . 

Dry Gas Metres, 

Hemp Brake, 

• Cutting India Rubber. 

Grinding Mills, 

Sofa Bedstead, 

— — Mill Drivers, 
Heels of Boots and Shoes, 



EXTENSION'S. 



L Improvement in Ginning Cotton 

ix Printing Presses, 

>L Stoves, . 

I, — ; — India Rubber Fabrics, 



ADDITIONAL IMPROVEMENTS. 

L Improvement in Journals of R. R. Can, Wrr). Baker, 
Mangles, . 

Ventilating R. R. Cars, 
Ore-crushing Machine, 
Cooking Stoves, . 
Bow Whiffle-trees, 



'i 

•i 

A. 

i 



W. IL McCHntock, 
Charles McUurncy, 
Tindal A. Madison, 
Thomas J. Mayall, 
Thomas E. McNeill, 
Robert McKenna, 
John Macpberson, . 
R. M. Melton, 
J. R. Mock, 
Richard Montgomery, 
M. R. Moore, 
D. J. Owen, 
G. W. Parker, 
J. R. Parker, 
J. F. Peabody, 
A. E. Pirkey, 
A. P. Pitkin, • 
Christian Keif, 
Ezra Ripley, . 
A. C. Ross, 
Joseph Rosencran*, 
George EL Russell, 
A. M. Smith. . 
Charles E. Smith, 
George Stephenson, 
Levi Stevens, 
John Sutton, . 
George C. Taft, 
T. H* Tatlow, Jr., . 
J. W. Taylor, 
J. W. Thorp, . . 
S. IL Walker, 
John Waugh, 

D. Wheeler and Isaac Little, 

E. D. Williams, . 
Samson Wolff, 
Thomas S. Williams, 
Theodore T. Woodruff 
Lester L. Bond, 

C. A. and SL. W. Young, 
John W. Drummoud, 

D. G. Fletcher, 
Wm. BL Lazelle, . 
Hugh Logue, 
Henry F. Mann, . 
Henry Meeser, 
A. Orvis, . 
Wm. HLTendler, 
Ferdinand Walters, 
Alfred B. Wilton, 



, &c, Stephen R. Parkhuret, 
Richard M. Hoe, 
F. L. Hodenburg, . 
Nelson Goodyear, 



D. Cumming, Jr., 
D. EL Fox, and John Fink 
Samuel F. Hodge, 
8am uel B. Spaulding, 
Freedom Monroe, 



Evaporating Saccharine Juices, Lyman P. Harris, . 
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HE-I9STK8. 

Improvement in Ga* Burners, 

Knitting Machines, 

Shuttles for Weaving Cloth, 

Backs of Car Seat* lo Lounges, 

Distilling Oih» from Coal, 

Coffee Pots, 

Mowing 6t Reaping Machines, 



► Grain Separators, 

3val Picture Frames, 
Grain Separators, 



John R. O'Neil, 
Nelson P. Aiken, 
James Baldwin, 
Henry B. Myer, 
John Nicholson, 
Wm. IL Elliot, 
J. W. Mullcy, 

John R. Moffit, 

Wm. Gardner, 
John R. Moffit, 



»Grain and Grass Harvesters, C. Aultman & Co., 



ndia Rubber Goods, . 
Raising Water, 
Inkstands, . 
Cracker Machine, 
Creasing & Blacking-Leather, 
Plates for Tops of Stoves, 
Grinding and Polishing Knives, 
Gas Lamps, • 

DB810S8. 



1. For Burial Case, 

2. Spoon and Fork Handles, 

3. 8toves, 

4. — ■ Watch Guards, 
6. 8tove Plato, 

6. Stoves, • 

7. Sepulchral Monuments, 

June, 1859. 
L Improvement in Oil Cloths, 

2. - — Breakwater, 

3. — Washing Machine, 
4^ Raising Water, 

5. Revolving Fire Arms, 

& Bridle Bits, 

7_, Chimney Cowl, 

6. Sawing Shingles, 

9, Compositions for Bricks, 

14L Tanning, . 

LI, Billiard Tables, . 

12. ■ Burring Wool, dec., 

13. Com Huskcrs, 

14. Jointing Shingles, 

1 5. Knitting Machines, 

16. 8hade for Billiard Tabic, 

17. Rakes, 

18. — Lock, . 

19. Chain Pump, 

20. Railroad Chairs, 

21. Hydrants, 

2JL Horse Power Machine, 

22. Opening Old Rope, 

24. ; Starting Railroad Cars, 

25. Legs for Pianos, . 



Horace IL Day, . . 
Wm. T. Barnes, .\ 
Thomas Robjohn, . 
John McCullum, 

Adolph Slempel, - . 
David Stuart and R chard Peterson, 
James Dodge, . . 
George iL Bcchtel, 

John McMurthry, . 
Wm. IL Lewis, 

Sherman S. Jewitt & Francis IL Root, 
George Blanchard, 
J. W. Lane, • . . 

David Hathaway, . 
Richard Barry, . . 

James Albro, . 

D. Hillen Armour, 

D. 8. Ay res, • 

J. A. Ayres, . • 

Thomas Bailey, 

J. B. Baker, 

Henry Bedlow, 

N. Boardman, . • 

Deciua W. Clark, 

J. Brainard and W. ILBurridge, 

John M. Brunswick, 

F. A. Calvert and C. G. Sargent, 

J. C. Clapp, 

S. C. Collin, • • 

Enoch Colvin, 

David Conlan, . • 
Thomas Crane, 

Thomas Dougherty, ■ 
Daniel Du Pr«S 
Wm. B. Dunning, 
James Fay, 

Wm. Field, . . . 

Archibald Ford, 

George P. Frick, . • 
F. and C. Gelin, 
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2fi, Improvement in Boxes for Stages, &c, T. W. Gibbons, 



27. 8afety Cage for Coal ShafU, 

2a. Cleaning Spinning Mules, 

29, Wind Wheels, • 

30. Rocking Carriage, 

3Jj Paddle-wheel, 

32. ■ Rotating Dumping Car, 

33. Maltrcss, 

34. Harrows, 

35. Moving Iron at the Rolls, 

36. Working Butter, 

32, Loom Temples, 

38. Construction of Prisons, 

3JL ■ Knitted Fabric*, 

40. — — Saw Filing Machine, 

41. 8awing Circular Bevels, . 

42. Bung Cutter, 

43. Revolving Fire Arms, 

11. — Vent of Cannons, Ac., 

4JL Compound Railroad Axles, 

4fi. Furnace Giate Bars, 

47. — — Shoe Sole, • 

48. Harvesting Machines, 

49. Burnishing Mouldings, . 

50. Finishing Bricks, 

51. India Rubber Blankets, . 

62, — Rotary Harrows, 

5JL Sewing Machines, • 

54. Truss for Bridges, 

55. Drying Glue, 

fifi. Steam Boilers, • 

57. Stereoscopic Pictures, 

5JL Drying Paper, 

59. Violins. 

60. Strap Hinges, 

61. Dust-pan, 

62. ■ Furnaces and Stoves, • 

63. Spring Bedstead Bottom, 

64. Grinding Mills, • 

65. Bench Planes, 

66. Switching off Railroad Cars, 

67. Raising Water, 

f»S. — Dog Power, 

69. ■ Cheese-cutters, 

70. Rocking Cradle 

71. Printing Bank Notes, 

72. Bee-hives, • 

73. Brick Machine, 

74. - Finishing Leather, • 

75. Omnibus Register, 

76. Lock Attachment, 

77. Washing Machine, 

78. Cultivators, 

79. Burglars' Alarm Pistol, 



HO. . ■ Tempering Clay, 



Hi, 
82. 
§3. 
81, 
85. 
86. 



D. Glover, 
Robert Greaves, 
W. L. Gregory, 
A. C. and W. R. Griswoid, 
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AS. ■ Oscillating into Circular Motion, 

ML Hooks for Vest Chains, . 
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273. Improvement in Purifying Gas, Aurclius Dickinson, • 169 
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Cattle Gates for Railroads, 

Packing Fruit, 

Sewing Machines, • 

— — Sugar Mills, • 

— — Winding Thread, • 

Washing Machine, 

Variable Exhaust for S. Engines, 

— Universal Joints, . 
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Locomotive Engines, 

Pump, 

Sawing Machine, 

Sewing Machines, . 

Washing Machine, 

Rotary Pumps, 

Bedstead, , 

Water and Alarm Gauge, 

Printing Machines, 

| Force Pumps, , 

Mills for Crushing Quartz, 

Enameling Mouldings, 

Bedstead, . 

— Sewing Machines, 



Wm. Porter, 
John A. Reed, 
Benjamin Bobbins, 
E. A L. Robbins, 
& Rundlett and J. W. Drummond, 
Henry Bauerbier, 
Morrill A. Shepard, 
T. Briggs 8mith, 
Lewis Solomon, 
M. B. Spafford, 
Obed S. Squire, 
George Storer, 

John G. Treadwelt, 

A. K. Tupper, 
Albert Warren, 
W. A. Wood and J. M. Rosebrooks 
George W. Watrous, 
Henry R. Worthington, 
Jacob Beachler, . 
Norman Bedell, 
IL F. Cox and Alex. Miller, 
Levi Dodge, 

Moses H» Gragg, . 
Jos. C. Henderson, 
Lorenzo Lake, , 
Robert Mc Williams, 
Louis Planer, . 
George W. Richardson, 
Lyman L. Thomas, . 
Asa Brooks, 
H^ F. Bond, 
S. L. Bond, 

John Biberthaler, , 
Henry Besnling, 
Alex. Beckers, 
E. C. Custer, 
J. M. Clark, 

B. W. Dunklee and W. B. Moore 
Charles Frost, 

Henry Fisher, 

G. iL and Sylvester Ferguson, 

B. L. Griffith, 

E. A. Goodes and E. L. Miller, 

C. M. Gould, 
Chas. Glassborow, 
James Gilfillan, 
R. Gill and G. W. Grier, 
Enos Hartzler, 

E. tL Hancock, 
Wm. Hall, 

G. Hall and A. Scudder, 
C. 1L Hersev, 
Benjamin Hinklcy, 

F. A. Hoyt, 
Richard M. Hoe, 

Frederic Kcttler, 

G. T. and W. F. Kearaing, 
Robert Marcher, 
Charles Messenger, • 
Jos. W. Morton, 



235 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

ib. 

236 
ib. 
ib. 

ib. 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 



| Corrugating Metal Plates, Richard Montgomery, 



ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

238 
ib. 
ib. 
ib. 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

ib. 

ib. 
ib. 
ib. 
ib. 

222 



uigiuze* 



Index. 



277. Improvement in Shirt Stud*, . 
22fL — - Platforms between R. R. Cars, 

329 Gates for Railroads, 

28Q, — — 8prings for Railroad Cars, 

Gold Washers, « 

282 Biscuit Board, 

283. — - 8hirt Studs, 

284. 8ewing Machines, 

285. Nine-pin Balls, 

28iL Boring Tools, 

287, Construction of Railroads, 

Sfi&. — — Warming by 8teain, 

289, Steam Radiator, 

290-. Churn. Dashers, . 

29J. Guard for a Ferry Wharf, 

292. Venetian Blinds, . 

292* Ore Washer & Amalgamator, 

294t — — Gold Amalgamator, 

m Wood 8aw, 

29iL Clothes Frame, . 

292. Piano-fortes, 

293. — — Screw Stocks, 
299. Chum, 

3M. Glass-polishing Machines, 

301. — Fire-escape, . 

302. — Cracking 8ugar, 

303. Coffin Screw, 

3Q4. Hoisting Cranes, . 

305. Portable Sawing Machine, 



L 
2. 



L 
2. 

a. 

L 
2. 

4, 
5. 
fi. 
7. 
8, 
9, 
10, 
LL 
12. 
13, 
14, 
Li 
16, 
12, 
18, 
19, 
2JL 
2L 
22, 
23, 
24. 
25, 



EXTENSIONS. 
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Improvement in Preparing, dec, Slats, 
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8. Crushing Sugar Cane, Daniel Bassett, . ib. 

10. Elevators in Warehouses, Ac^ Albert Betterley, . ib. 

LL Spring Bed-bottom, . C. C. Biebee, . ib. 

12. Raising Water, Ac, Abraham Bower, . ib. 

13. Manufacturing Hoes, Samuel Boyd, . ib. 

14. Pipe Tongs, . J. R. Brown, . . ib. 
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Branch-holder for bonnet stands, J. R. Palmenberry, 
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■ Carriage Hubs, 
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■ Printing Presses, 
Fire-boxes for Locomotives, 



Henry Pemberton, . 
John G. Perry, 

P. Pomeroy and J. G. Allen, . 
Jesse Pruetle, 

Lyman P. Rood, . . 
Andrew Shogren, . 
Daniel C. Smith, . . 
John 3. Snider, 

George A. Stanley, . 
Richard A. Stewart, . 
IL W. Stillman, . 
Samuel Taggart, 
N. G. Thorn, 

1L Vaughn and Wm. Hutton, 

A. Wilson and G. C. Fletcher, . 

D. J. Wilcoxson, . 
Wm. F. Warburton, 
Augustus Watson, 

Robert D. Dwyer, . 
John G. Ernst, 

James A. Hamer, * 
Gforge L. Jencks, . 
Danforth Johnson, . 
Wm. Johnson, » 
Robert Poole, . 
John B. Powell, 

H. O. Ames, . . 
John Andrews, 

Francis Armstrong, . 
Moses S. Beach, 
G. W. Beard, 

E. P. Beauchamp, . 
Laurent Beaudreau, . 
Philip Bettle, 

Wm. Billinghurst, . 
Edmond Blanchard, . 
E. Burroughs, 
J. T. Campbell, 
Walter Clark, 

W. Cogswell and C. A. Mathewson, 
J. P. Ceonley, . 

B. T. Currier, . 
Edward Davidson, • 
Alva G. De Wolfe, 

C. S. Dickinson, • 
Rudolph Dirks, . , 
Zachariah Feugan, . 
Andrew Dougherty, • 
Albert Eames, . 

J. P. Emswiler, . , 

Moses G» Farmer, . 

C. N. Farr, . * 

Benat Fitts, . 

Perley F. Freeland, . 

Edwin Gomez, . 

G. P. Gordon and F. O. Degener, 

Ralph Greenwood, . 
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97. Improvement in Potato-diggers, Leonard B. Griswold, . 350 

BE. 8eed Planters, . W. D. Harrah and B. 8. Baldwin, ib. 

9JL Water-gauge for Steam Boilers, Robert 8. Harris, . ib. 

100. — — Sewing Machines, . James Harrison, Jr., ■ . ib. 

lfl-L Cutting Out Wooden-ware, George A. Hay, . . ib. 

10JL ■ Wood-Saw Frame, . James Haynes, . ib. 

HfcL Telegraphing, . 8* Hoga, W. P. Piggott, 8. Beardraore, ib. 

101. — — 8 team Boilers, . Robert Hooper, . , ib. 

IQhx Approach-opening Gate, A. lake and J. B. Erb, . ib. 

ItliL Milking Cows, . John W. Kingman, , ib. 

1SLL Railroad Car Wheels, Ehenezer A. Lester, . ib. 

lflfl- Battery for Scaring Crows, T. LipshuU and D. C. Jones, . ib. 

HHL -— Milking Cowa, . Samuel W. Lowe, . ib. 

110. Electro-magnetic Currents, Moses Marshall, . . jb. 

ILL Kitchen Safe, . Wm. McElwee, . ib. 

112* Seeding Machines, E. McKenney, . . 251 

LIS* Seed Planters, . J. B McMillan, . ib. 

I-IA- Underground Draining Machine, Adam Miller, . . ib. 

115. Drivers for Mill-stones, . Alex. Miller, . ib. 

Llfij Hoops for Skeleton Skirts, 8amuel C. Moore, . ib. 

U2* Holding Panels of Fences, Oliver P. Moron, . ib. 

Hii* Cultivators, . 8amuel Mowry, . . . ib. 

Hydro-carbon Vapor Apparatus, A. A. Moss, . ib. 

1^0. Corn Planters, . Matthew Mitchell, . ib". 

14L Dead-beat Escapement, Don J. Mozart, . ib. 

8katce, . * ' Edward Norton, . . ib.' 

12*L Post-marking Stamps, . Marcus P. .Norton, . ib. 

IM. Cultivators, . Leonard Packard, . ib! 

1^&* Egg-beater or Churn, . J. J. Parker, , ib. 

I2fis Clothes Frame, . Horace Park hurst, , ib. 

L22* Uniting Solid Substances, Dubois D. Parmalee, ♦ ib. 

Corn Planters, . Lawson G. Peel, . . ib. 

122* Filing Cotton-gin Saws, Colwell P. Pool, . jb." 

L^lL Sewing Machines, . Wm. F. Pratt, . . ib. 

liLL Furnace for Making Iron, 8. M. Qui in by and others, *58 

l&k Apparatus for Tanning, John B. Read, . . ib. 

1^*- Gaa Retorts, . C barles A. Robbe, . ib. 

134* 8eed Planters, . Theodore B. Rogers, . ib." 

Cultivstors, . James Rue, . jb! 

IM± Seats & Couches for R R Cars, Ezra D. Sargent, . jb! 

132* Apple Mills, . John Sbajfer, . ib! 

12*L Nail-plate Feeders, . John P. Sherwood, . jb. 

12& Heating Evaporating Pans, Evan Skclly, . jb* 

1A& Securing Artificial Teeth, N. B. Slayton, . . ib! 

li-L 8traw Cutters, . Solomon P. Smith, . ib! 

142. Mortising Machine, Abel Spencer, Jr., ib. 

l^i* Tenoning Blind Slats, . LaFayetto Stephens, . ib. 

144, Burglars Alsrm, . 8tcphen Stewart, . ib.* 

145* — — Washing Machine, . J. Fjind W. A. Suddith, . ib! 

116* Sewing Machines, George S. Tap ley, . jb! 

112, Washing and Separating Ores, Horace Trumbull, . jb.' 

14S* Hoisting Apparatus for Hotels, Otis Tuft*, . . £58 

142* Dumping Wagons, . Wm. B.Twiford, . jb. 

1£1L Spring Bed Bnttom, Felix Tylee, . . ib. 

1£L Sowing Fertilizers, . Lorenzo Tyler, . t jb" 

1^ Ho «> Coupling, . G. IL Van Vleck and IL Topper, ib.' 

1M- Cultivators, . Amaey Warren, . . jb, 

15L Knitting Machines, J. F. Waterhouse, . jb 

155- Receiving and PUing Paper, > T * ,„ ... . 

156. Rotary Presses, . i 

vvukmson, - . ib. 



152* Stump Extractors, Eri Wills, . jb. 

158* Roofs for Railroad Cars, A. P. Window, . . ib. 
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159. Improvement in Glycerine Prcparat'n 


i, J. F. Winewski, . 


254 


1 60 . 


Skeleton Skirts, • 


Edward F. Woodward, 


ib. 


1(>1. 




Albert H Wright, 


ib. 


Hi 2. 


Printing in Different Colors, 


John K. Wright, • 


ib. 


103. 


Revolving 8tairs, . 


Nathan Ames, 


ib. 


161. 


— Lightning Rods, . 


L. 8. Baldwin and L. Parks, . 


ib. 


165. 


... Portable Capstan and Crabs, 


R. Eickemeyer, . 


ib. 


1 66. 


Asahel Elmer, . . 
Isaac Goodspeed, 


ib. 


167. 


— Bomb Lances, • 


ib. 


168. 


Railroad Station Indicator, 


Louis Koch, • . 


ib. 


169. 


Clasp Hook for Watch Chains, 


Morris Pollak, 


ib. 


170. 


■ Punching Holes in Leather, 


G. L. Bailey, . . 
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171. 


Sewing Machines, • 


Win. T Barnes, 


ib. 


172. 


Steam Generators, 


Mellen Battel, 


ib. 


173. 


Clothes Rack, • 


T. D. Berry, 


ib. 


174. 


Sewing Machines, 


,E. Booth, . • 


ib. 


175. 


— — Horse Rakes, . 


Maro Bradley, . 


ib. 


176. 


Cabinet Furniture, 


J. D. Brown, . 


ib. 


177. 


Door Fastener, • 


Henry Burt, . 


ib. 


17*3. 


Running Gear of Carriages, 


Joseph Calef, . • 


ib. 


179. 


Water-closet, 


Wm. 8. Curr, 


ib. 


180. 


Dressing Stone, 


H. Chauncy, . 


ib. 


181. 


— Pipe Connexions for Boilers, 


A. Hx Clear, • 


ib. 


182. 
183. 


— Machine Belting, . \ 
Belting for Machinery, ' 


• J. tlx lyluton, . . 


ib. 


181. 


Clover Bolts, . 


E. K. Collins, 


ib. 


185 


— Mole of Drain Ploughs, 


T. 8. Cox, 


ib. 


186. 


Carpel Sweeper, • 


John H. Crane, 
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187. 

A. zl L * 


— — India Rubber Springs, 


T. B. DeForrest, . 


ib. 


168. 




Thomas Dougherty, 


ib. 


1 89. 
190. 


— — Self-releasing Whiffle-trees, J 
— Attaching Thills to Vehicles, \ 


Eugene Duchamp, • 


lb" 


191. 


■ Carpet Sweeper, 


Jacob Edson, , . 


ib. 


192. 


Mole Ploughs, 


Asahel Elmer, 


ib. 


193. 


White Lead Apparatus, . 


D. R. Erdmann, . . 


ib. 


194. 


— Fabrics, • 


Alex. Forot, 

Benjamin Fulgham, • 


ib. 


195. 


Sawing Machine, • 


ib. 


196. 


. Manufacture of Coal Oils, 


iL P. Gengerabre, 


ib. 


197. 
198. 


Porous Rubber Cloth, • 

India Rubber Fabrics, \ 


• t/harles Goodyear, , 


ib. 


199. 


Clasps for Skeleton Skirts, 


Joseph Grunwald, . 


ib. 


200. 


■ Cross-cut 8awing Machine, 


James Hamilton, . . 


ib. 


201. 


Mole Ploughs, . 


A. Hammond, . 


ib. 


202. 


Self-acting Wagon Brakes, 


B. 8. Healy, 
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203. 


Car Seats, • 


Wm. M. Henderson, . 


ib. 


204. 


.— Hose Coupling, 


Robert Heneage, . 


ib. 


205. 


Vise, • 


IL C. Hunt, 


ib. 


206. 


Cotton Seed Planters, . 


John W. Huntley, 


ib. 


207. 


Mill-stone Bushes, 


Levi 8. Ives, . 


ib. 


SOS. ■ 


• Mole Ploughs, . 


H, R. Jerome, . • 


ib. 


209- 


— Lighting Gas Burners, . 


Wm. B. Johns, . 


ib. 


210. 


Washing Machine, 


Thomas J. Jolly, . . 


ib. 


211. 


Artificial Fuel, . 


Morris L. Keen, . 


ib. 


212. 


Cotton Bale Clasps, 


Hazard Knowles, 


ib. 


213. 


Churn, 


8. 8. Langdon, • 


ib. 


214. 


Mole Ploughs, . 


Joel Lee, . . 


ib. 


215. 


• 8toves, 


John Magee, ■ 


ib. 


216. 


Tuyere, . . 


Joseph P. Markham, . 


ib. 


217. 


Towel Rack. 


Rufus Maxwell, . 


ib. 


218. 


Binding apparatus for harvesters, Charles H_i McAleer, . 


318 


219. 


Rotary Movement, . 


W. Howard Mitchell, 


ib. 


220. ■ 


Rotary Steam Engines, 


G. J. Montjoy and J. B. 8awyer, 


ib. 
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221. Improvement in Seed Planters, 


Willis Lr. Murphy, . 




222. 


- Safety-rein for Bridles, 


R. A. Natburst and J. L. Stewart, 


ib. 


223, 


- Skeleton Skirt,! 


Cajsar Newman, . 


lt». 


224. — Steam Slide Valve, 


J. J. Parker, . . 


lb. 


225. 


- 13 all Furniture Canters, . 


t>_,i_:_i, 
J ohn Kj, reurick, . 


ID. 


226, 


- 1 ruck* for Kailroad Cars, &c, 


1 nomas t». Roberts, . 


lb. 


227. 


- Shears, , 


James H* Roome, • 


ID. 


228, 


- Carnage and W agon Jacks, 


Air ^ »r y, 

VV rn. IV . Kowe, . . 


ib. 


229. 


- Percussion Pellet for Fire Arms 


, Jacob Rupertus, . 


■ » 

10. 


230. 


- Stoves, 


John Scheeper, . . 


lb. 


23J, 


■ Iron Husk Grist Mills, 


It. W. Shipley and L. Blair, 


lb. 


23?. 


• Butter Worker, 


Henry Soggs, 


ib. 


23JL 


- Slide Valve* of Steam Engines, 


David Stoddard, . . 


ib. 


ft ft J 

2.34. 


• steam Oencrator, • 


Wm. Mount Storm, « 


lb. 


235, 


• Weighing Scales, 


r. M« Strong and 1. itoas, • 


ID. 


248. 


• 8hoe Pegging Machines, 


B. F. Sturtevant, 


n i ft 
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237. — — 


> Nicking, dec, Heads of Screws, 


N. G. Thorn, 


lb. 


238. 


• Laying Submarine Cables, 


Andrew Turney, Jr., • 


ib. 


239. 


• Washing Machine, ■ 


J. V\ agoner nnd Abram Sevcrson, 


lb. 


240. 


• Carding Engines, 


C% ■ i tr «l 1 

Samuel Wetbered, 


lb. 


241. 


• Hat Measures, . 


Julius Wehle, . 


lb. 


242. 


• Horse Power Machines, 
■ Bundling Kindling Wood, 


Y. B. Williams, . 


lb. 


243. 


Wm. 8. Williams, 


ib. 


244. 


Patterns for Moulding, 


John Alexander, . . 


ib. 


24JL 


Hanging Bodies of Vehicles, 


Charles Bradfield, * 


10. 


246. 


Supply's Furnaces with Hot Air, Calvin Fletcher, • • 


lb. 


a* a 

247. 


Restoring \ ulcanizcd Hubber, 


Hiram L. Hall, 


J.2U 


248 


Cotton Presses, . 


Miles B. Hand, . . 


• * 

ib. 


249. 


Churn, . 


John J. Lehaye, . 


ib. 


2 SO. 


Making Hooped Skirts, . 


Cssar Neumann, . • 


lb. 


261 


r inn v* new oi > emcies, 


Robert Poole, 


lb. 


252 


Meat Safe, . 
Iron Fences, 


E. L. Pratt, 


lb. 


253. 


J. B. Wickersham and H» Jenkins, 


ib. 


254. 


Lighting Gas by Electricity, 


Archilaus Wilson, 


lb. 


255. 


Forming Hat Bodies, 


Peter Arncson, . . 


ib. 


25JL 


Shipper-gear for Pulleys, 


Albert Bettfley, 


lb. 


257. 


Bed-bottom, . 


R. F. Billings, 


ib. 


253. 


. 


A. Bingham, . 


lb. 


*59, 


Finger Rings, 


Scba Bogart, . 


ib. 


260, — — 


Grinding Mills, 


Charles W. Brown, 


ib. 


261, — 


Cut-off Gear for Steam Engines, 


C. P. Buckingham, • 


ib. 


262, — 


Inkstand, . 


Wm. Burnet, 


ib. 


263. 


Grinding Mills, 


J. Carl, 


321 


264. 


Washing Machine, . 


Hi M. Coombs and L. W. Nelson, 


ib. 


265. 


Mole Ploughs, . 


C.W.& J.II.Craiidull & Hawkins, ib. 


366. i 


Rat-trap, . . 


E. JL. Crane, 


ib. 


261. — — 


Ribbed Elastic Cloth, 


H. H. Day, 


ib. 


268. 


Winding Thread, . 
Cement Roofing, 


Lucius Dimock, . 


ib. 


269 


J. Ditto and Hi Van Bergen, 


ib. 


270, 


Nail Machines,. • 


Daniel Dodge, 


ib. 


271. ■ 


Writing Fluids, 


& W. Eels, . . 


ib. 


272. 


Knitting Machines, . 


E. 8. Ells, 


ib. 




Elastic Bulb Syringes, 


J. J. Essex, . . 


ib. 


224. 


Belt Fastening, • 


Albert Fickctt, 


ib. 


276 


Easy Chair, 


Elbridge Foster, . 
James F. Gamble, , 


ib. 


276. 


Feeding Sawing Machines, 


ib. 


277. 


Hub-reamer, . 


Stacy A. Garrison, • 


ib. 


278. 


Making Paper Bags, 


Wm. Goodale, , 


ib. 


279. 


Porous-napped Rubber Fabrics, 


Charles Goodyear, . 


ib. 


28JL 


Cooking Stoves, . 


Rensselaer D. Granger, . 


ib. 


281. 


Harvesters, , 


J. 8. and R. Hawkins, 


ib. 


282 


8 crew Presses, 


Thomas R. Hopkins, 
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283. 

286. 
287. 
288 
289. 

2&L 
291. 

2M. 
2_9JL 
294. 
2!)o. 
29JL 
297. 
298. 
299. 
300. 

302 

3tLk 

304. 

305. 

30fi. 

307. 

308 

309. 

3_iiL 

3_LL 

312. 

313. 

3_LL 

3_!_lL 

3 IB. 

317. 

318, 
319. 
32iL 
321. 

323. 
324. 
325. 
32H. 
3TL 
328. 
32JL 
330. 
3_iL 

333. 
334. 
335. 
336. 
337. 
338. 

am 



Improvement in Cooking Apparatus, 
— Marine Propeller, . } 

Construction of 8hips, \ 

Feeding Printing Presses, 

Weighing Grain, 

Harvesters, . 

8olea to Boots and Shoes, 

Scale*, . . 

Pegging Machine, 

Sleeping Berths for Cars, 

Alloys, 



> Pumps, 



Argand Gas Burners, 

Corrugated Iron Bridges, 

Ladies* Bustles, . 

Measuring Grain, 

Crushing Ores, Ac, . 

Reciprocating Saw, 

Hoisting Apparatus, . 

Tapping Water Mains, 

Inkstand, . 

Shaping Bonnets, , 

Pressing Bonnets, 

Rotary Engine, . 

Mortising Machine, 

Stoves, . 

Sewing Machines, • 

Animal Trap, . 

Gas Retorts, . 

Ticket-holder for Railroads, 

Preparation of Candlewicks, 

Railroad Chairs, 

• Water-wheels, 

Knitting Machines, 

Sewing; Machines, 

Cam Presses, . 

Making Clay Pipe, 

Quartz Mills, 

Manufacture of Iron, 

■ l.ozenge Machines, . 

Horizontal Water-wheel, 

- Artificial Legs, 

Elastic Hose Tubing, 

Iron Ties for Cotton Bales, 

Tanning, . 

Gold Amalgamators, 

Quartz-crushing Machines, 

Gun Lock, 

Witer Metre, 

Carriage 8prings, . 

Washing Machines, 



Valve for Steam Engines, 

Elastic Cloth, . 

Scroll-sawing Machine, 

— — Harvesters, . 
Ophthalmic Vapor Apparatus, 

340. Faucets, 

341. Cutting it Screening Limestone, 

342. ■■■■ - Guides for Sewing Machines, 

343. Flour Bolts, 

344. Billiard Cue-tip, 

345. ■ Grate-bar for 8team Boilers, 



Robert W. Hill, . 

Herman Hirscb, 

Richard M. Hoe, . 
Charles H. Hunter, 
Ohed Hussey, 
Jacob Jenkins, 
Walter W. Kelley, 
W. R. Land fear, 

D. L- Long, . 
Eugene Martin, 

John M. May, . 

Hippolyte Mnnier, 
Richard Montgomery, 
Benjumin F. Moore, 
Daniel Murray, . 
Wm. Murray. 
Richard H, Osgood, 
John L. P.»tt, 
John B. Quigley, . 
Thomas Kohjohn, 

Charles W. Russell, 

Augustin P. 8amuel, 
Hezekiah B.Smitb, 
George S. G. Spence, 
Orange N. Stoddard, 
Zuriel Swope, 
H. K. Symmes, 
Charles Taylor, 
Stephen K. Weeden, 
J. W. Wetmore, 
Ira Wisel, 
F. L. Buel, 
Jonas Hinkley, 
Thomas K. Hopkins, 
Wm. Linton, 

E. T. Steen, 
Bernard Louth, 
Edmund Belling, 

A. Andrews and H. Kalbach, 
Douglas Bly, 
J. C. Boyd, • 
Wm. Boyd, 
J. Brainerd and W. H» Burridge, 
Henry Brevoort, . 
Henry Brevoort, 
William Brings, 

B. 8. Church, 
IL 8, Clark, 

F. J. Crissey, 
Addison Crosby, 
Horace IL Day, 
Samuel De Vaughan, 
J. A. Falk and others, 
T. F. Frank, 
Albert Fuller, 
Quincy A.Gilroore, 
A. Golay, 

E. Graham and L N. Patton, 
J. Ha Green, 
Benjamin L. Griffith, 

37» 
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346. 
347 . 
348. 

34 y. 

350. 
351 . 
352. 
353. 
354. 
355. 
356. 
3">7. 
358. 
359. 
36JL 
3JLL 

363. 
364. 
36ft. 
3fifi. 
3JlL 
368. 
369. 
370. 
371. 
372. 
373. . 
374. 

37 fi. . 
322. 
378. 
37JL 
380. 
3K1. 
3RJ. 

3h:s. 

381. 

38f>. 
.38*',, 

3SJL 
388. 
389. 
39JL 
391 . 
392. 
393. 
391. 
• ' ■ ^ ;i ■ 
39JL 



Improvement in Fire Arms, 

Fastening for Hoop Skirts, 

Escapement for Chronometers, 

Sewing Machines, 

Bed-boltom, 

Springs for Railroad Cars, flee, 

Metallic Razor-strop, 

Winding Warps, 

Furnaces for Smelling Zinc Ores, 

Holding Stones, . 

Wind-mill, 

• Chute for Water-wheels, 

\ r Curing and Treating Caout- 
i chouc, 

• Picking Mill-stones 
' Illuminating Gas, 

• Photographing 
Gelatinizing Oils, . 

■ Tinman's Machines, 
Furnaces and Ventilators, 

• Ore Concentrator, . 
Destroying Insects, 
Letter File, 
Hose Coupling, • 
Stove Urns, 
Churns. 

Rotary Planing Cutter, . 
Stone Saws, 

Shingles, . 
Auger lor Cutting Tenons, 
Steam Boilers, 



Fire-plating Iron, . 

Hemp Brakes, 

Shingle Machine, . 

Coiling Metal pipe, . 

8kates, 

Steam Boilers, • 

Harvesters, , 

Shears for Separating Paper, 

Turn-outs for Railways, 

Hardening Hat Bodies, . 

Rotary Harrows, . 

■-■ ■ ■ Wrenches, . 
— — Shears, . 

Lamps, , 

Piano-forte Actions, 

Chums, , 

Cotton Gins, 

Grain-binding Mechanism, 

Nail Muchines, 



DISCLAIMER. 

L For Improvement in Gas Burners, 

EXTENSIONS. 

L Improvement in Gas Burners, 
5L — — Grinding Mills, , 

ADDITIONAL IMPROVEMENTS. 

L Improvement in Ploughs, 
jL Lock, 

3* Taking Altitudes of the Sun, 



Henry Gross, 
Albert W. Hale, 
Wm. W. Hammond, 
James Harrison, Jr., 
Royal Hatch, 
Alexander Hay, 
Milo A. Holeomb, 
Daniel Hussey, 
Jos. and Isaac Knlback, 
Ebcnezer B* Knight, 
Charles Livingston, 
Isaac Maliory, 

E. E. Marcy, 



R. D. JScsmith, 
Samuel Nowland, 
John 1L Pein, 
Edmund Queru, 
Chas. LL Raymond, 
Chag. B. Sawyer, 
Edward L. 8eymour, 
Pbilo B. Sheldon, 
J. LL Shipman, 
Wm. LL Smith, 
James Spear, 
A. L. Snerry, 

1L D. Stover and J. W. Bicknell, 
Peter Sweeney, 
Joseph Swcetscr, 
G. Taylor and G. H» Burger, 
Jos. B. Thompson, 
Wm. H. Those, 
Wm. A. Vertrees, 
Nathaniel Waterbury, 
Peter L. Weimer, 
Asa Wheeler, 
John M. White, 
Abner Whitely, 
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4i Improvement in Mole Ploughs, 
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JL — — Evaporating Saccharine Juices, 
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2m Nail Machine, 


Jahaziah S. King, 
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3. Matting Ends of Match Blocks, 


Henry E. Pierce, 
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4. Clothes Dryer, 


Stephen 1L Tift, 
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(L Ploughs, 


George Watt, 
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fL Breech Loading Ordnance, 


G. W. Bishup, 






I* Ash-sifter, 


Allen Cummings, 
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£L Sash Fastener, . 
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2. Valve Cocks, • 
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L1L Scales, . 
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ib. 
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• 


ib. 


LL— ) 
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Making Decoctions, 


William Adamson, 
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, T. D. Aylcswortb, 


ib. 


4. 
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Rnilroad Excavators, 


E. 0. Baxter, 


ib. 
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Turning, 
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7. 


Making Gas from Wood, 


L. R. Breisach, 
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Railroad Wheels, . 
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C. W. Clewley, 
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Printing Newspaper Addresses, 


R. W. and Daniel Davis, 
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Treating Metallic Ores, . 
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Bagasse Furnaces, 
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Evaporating Apparatus, 


Hugh T. Douglas and John Cooper, 
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Roofing Cement, 
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Boots, . 


Lewis Duvall, 
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Cutting & Finishing Shoe-hccls, Wm. T. Edson, 
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Apparatus for Mashing, . 


Edward Hs?ckel, . 


ib. 


SI 


Flood Gates, 
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22. Improvement in Sewing Machines, Jason W. Hardie, . 332 
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62. — — Applying Power, . Delectus Durfey, . ib. 

53. Illuminating Fluid, . N. A. Dyer and J. F. Augustus, ib. 
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fi.V Watches, . Charles E. Jacot, . ib. 

56. Stoves, • John Martino, . ib, 

?' l°\™ g Z U p mP ' • l Robert Poole, . ib. 
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59. Automatic Fan, John B. Powell, . ib. 

6iL ■ Tin-folding Machines, . Charles H, Raymond, . 336 

6 1 . Harvesting Machines, G. W. Richardson and R. Glover, ib. 
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66. Skeleton Skirts, . Joseph Wesley, . ib. 
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Heels for Boots and Shoes, 


S. Dodge. Jr. and B. Potter, Jr., . 


in. 
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8 witch-stand for Railroads, 


Thomas Dougherty, 
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Faucet, . } 
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Filter, . j 


• Eugene Duchamp, 


• 


9JL 




Heating Water, . . 
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Mop-bead, 


John Fasig, 
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Harness, • 


Jacob Fassnacbt, 


• 
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Hydraulic Oil Presses, 


Wm. R. Fee, 


• 


it>. 
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Cultivators, . 


J. Ha Frampton, 


• 
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9JL 





Churn Dash, • 


Daniel K. France, 
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Churn, 


C. L. Gilpatrick, 


• 
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9JL 





Lamp Chimneys, 


Elias J. Hale, • 


• 


ti 1 1 
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Eihaust Pipe for Steam Engines, Robert Hale, 


• 


lb. 
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Excavator, 


Wm. Hamilton, . 


• 


10. 


100. 





Barrel Syringes, • 


Stephen P. Hart, 


• 


ID. 


101. 





Churn, 


Malacbi B. Hassler, 


• 


10. 


102. 





Segmental Circular 8aws, 


R. K. Hawley, 


• 
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103. 





Grinding Teeth of Mowers, Ace, 


David Hinman, 


* 
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104. 





Mangle, 


W. W. Hollman, 


• 


lb. 
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Manufacturing TelegraphCablos, W. LL Horstman, 


• 


: k 
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Harvesting Machine, 


A. Ha Inskeep, 


• 


10. 


107. 





Cultivators, . i 


W. D. Johnson, 




ib. 
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Seeding Machines, . J 






lb. 


109. 




Making Pulp from Wood, 


Morris L. Keen, 


• 


110. 




Cultivators, 


Asa M. Keith, 




10. 
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—— 


Movable Tops for Carriages, 


John C. Kimball, 


♦ 


lb. 


112. 





Locomotive Lamps, . 


Nelson J. Knapp, . 




lb. 
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Arranging Pegs, . 


Jesse Ladd, 


• 
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Board Measurer, . 


Augustus Lafever, 




lb. 


115. 





Dumping Cart, . 
Corn Planters, . 


John 8. Lash, 


• 


10. 


116. 





Win. Lees, 




ib. 
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Piano-fortes, 


Ferdinand C. Lighte, 


• 


ib. 


118. 





Tobacco Presses, • 


G. Lindsay attd Wm. Cameron, 


lb. 


113. 





Lock and Detector, 


John H. Lyon, . 




lb. 


120. 




Steering Apparatus for Barges, 


M unlock Lytle, 


• 


ib. 


L2_L 




Seeding Machines, . 


J a coh Maize, 




ib 
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122. 


■ 


Dovetailing Machine, 


W. A. McDonald, 


• 


ib. 


123* 





Cultivators, 


E. and B. Miller, 




ib. 
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Shingle Machine, 


Henry Miller. 


• 
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Cotton Scrapers, * 


Jonattvin Ha Mitchell, 
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126. 





Corn Planters, 


Wm. Morrisou, 


• 


lb. 


127. 
128. 


■ 




| Ploughs, 


Wm. O'Niell, 
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129. 





Lamps, . 


George T. Parkhorst, 


• 


ib. 


130. 





Carriage Springs, . 


Stephen B. Pect, . 




lb. 


131. 





Sausage Stuffer, . 


John G. Perry, 


• 


ib. 


132. 





Horse Rakes, 


Orriw Pier, • 




ib. 


133. 




Boilers and Steamers, 


Daniel R. Prindle, 


• 


lb. 


131. 





Seeding Machines, 


S. G Randall. 




ib. 
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Skiving Machines, 


J. A. Saffird and J. W. Chase, 


ib* 


13G. 





Carriage Tops, . 


Francis C. Shaffer, 


• 


ib. 


137. 





Spirit Level, 


Thaddeu* S. Scoville, 




ib. 


138. 





Seeding Machines, . 


Harvey Sloan, 


a 


lb. 


135). 





Railroad Car Scats, 


C. A. Smith, 




ib. 


110. 





Cotton Seed Planters, 


P. M. Smith and T. T. 


Collier, 


lb. 


LLL 




Thimble, 


James C R. Steirly, 




lb. 


L4JL 




Cooking Stoves, . 


David Stewart, 


• 




143. 




Folding Chair, 


J. Ha Swan, . 




ib. 


14L 




Churn, 


James Taylor, 


* 


ib. , 


145. 




Forming Hat Bodies, 


James 8. Taylor, . 




ib. 


140. 




Washing Machine, 


George W. Tolhurst, 


• 


ib. 


LLL 




8eeding Machines, 


M. L. Tourtelctt, . 




ib. 
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M8. Improvement in Hygrometer, . 


T."nis S. T'llmnnn, . 


023 


L11L 





Weigh'ng Grain, fir.. 


John Van H >rne, 


ib. 
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Raking and Loading Hay, 


Thomas J. Wallace, ' . 
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151. 


. — 


Carpenters' Rule, 


H_ Whitmore and D. M. Smith, 


ib. 


1.V2. 





Corn Planters, 


Charles M'hitaker, 


ib. 


If.:?. 




Grates, 


J.S.Williams, 


ib. 


L5jL 




■ 


> J loughs, . 


W. B. Williams, . 


ib. 


i:>n. 





Rotary Motion, 


Albert Bronghton, . 


ib. 




■ 


Cover for Stove Plates, 


J. 1L Gould. 


ib. 







Brick Machines, . 


Jam»s A. Hamer and Norris Maris, ib. 


i r>9. 





Calendar Clocks, 


S. P. La Due, 


ib. 


160. 





Straw Cutters, 


Joseph B. Okcy, . 


ib. 


lfil ■ 





Breech-loailing Fire Arms, 


Joseph Rider, . 


ib. 


ir.-2. 


. 


Sewing Machines, 


Joseph C. Silvey, 


ib. 


1£L 





Apparatus for Feeding Pegs, 


Seth D. Tripp, 


ib. 


lfil 




Scales, 


Andrew Turnbull, 


ib. 


lfif), 





Clothes Dryer, • 


O. IL Waters, 


ib. 


ir.r,. 





Lamps, , 


Lewis White, . 


ib. 


187. 




Planetarium, . 


Lemuel Allen, . 


37/i 


ins, 





Slide Valves in Steam Engines, 


Astley C. Ancona, 


ib. 


Kill. 





Grain Separators. 


P.J. Ankney and D. McGreevy, 


ib. 


170. 





Mortising Machine, . 


W. R. Axe," 


ib. 


LLL 


— — 


Steam Engines, 


Horace Bertholet, 


ib. 


172. 





Changeable Stencil, 


Jonathan Bigelow, . 


ib. 


17JL 





Manufacture of Thimbles, 


Peter 8. Bishop, . 


ib. 






Washing Machine, • 


Alpheus Bisscll, . 


ib. 


17fi. 





Grain Separators, 


J. li. Booth, 


ib. 


176. 





Saddle-trees, 


J. H, Boyd, 


ib. 


177. 





Steam-pressure Indicator, 


Samuel W.Brown, 


ib. 


178. 




Sash Fastener, . 


Morgan Chittenden, . 


ib. 


179. 





Hydraulic Presses, 


M. ft, Clark. 


ib. 


180. 




Apple-parer, . 


Richardson T. Clark, 


ib. 


1*1. 





Stoppers for Preserve Cans, 


V. P. Corbett, 


ib. 
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Apparatus for Reefing Sails, 


George B. Cornish, 


ib. 


LEX 





Steadying Log* in Saw Mills, 


Riley Dotv, . 


ib. 


184. 




Lamps, • 


John L. Drake, . 


ib. 


1 H:V 




Derricks, . 


Eugene Durhamp, 


ib. 


ISfi. 
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Coffee Pots, 


Oliver T. Eddy, 


ib. 


LSi 





Steam Boiler Gauge, 


Moses G. Farmer, 
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188. 





Horse Power Machines, 


L. R. Faught, . 


ib. 


Lfii 





Operating Oozing knives, 


George Finn, . 


ib. 


1!K) 





Railroad Car Seals. . 


Eli Wheeler, 


ib. 


191. 





Treating Pyrilou* Ores, 


John Fretz, . 


ib. 


192. 


— 


Warping Yarn, 


R Garsed and C. Denn, 


ib. 


ion. 





Churn, 


Samuel Gissinger, 


ib. 
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Galvanic Battery, . 


Eugene Grenet, Jr., 


ib. 


1 flf> 





Casting Journals, 


C. W. GnlTiih, 


ib. 


19f». 





Cooling Liquids, . 


Valentine Hall, . 


ib. 
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_____ 


Lamps, 


Halvor Halvorson, 
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T rolling-bait frtr Catching Fish, 


Riley Haskell. 


ib. 
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Tailors' Shears, . 


Rochns Heiusich, 


ib. 


200. 




Variable Exhaust Sieam Enginea.W. M. Hurlberi. 
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Steam Trap, 


E T. Jenkins and F. B. Polley, 
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Boilers, 


Christian K teller, . 
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Bung-hole Borer and Reamer, 


Josiah Kirby, 
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Seed Planters, 


Levi L. Lancaster, 


ib. 
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Regulainr for Heating Apparatus.L. W. Ler.l* and C. Vaux, 


ib. 


206. 




Approach-opening Gate, 


Julius S. Lloyd, 


ib. 
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Water Indicator for S. Boilers, 


George Lulz, 


ib. 


208. 




Metbo.l of Making Soap, 


Augustus Mdler, . 


ib. 
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Iron Spoons, . 


G. L Mix, 


ib. 


210. 




Carpet Fastener, . 


George G. Noyes, . 


ib. 
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211. Improvement in Railroad Chairs, 


W T . A. Nugent, . . 
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212. 


Horizontal Water- wheel. 


John K. 0' Veil, • 


ib. 


213. 


Composition for Tanning. 


Thomas S. Page, . 


ib. 


311. 


Boring and Mortising Machine, 


Collin G. Pollock, 


ib. 


315. 


Feeding Printing Presses, 


C. Potter, Jr., and C. B. CottrcII, 


ib. 


216, 


Burners for Vapor Lumps, 


W'm. H Racey, - • 


ib. 


217. ■ 


Insect Powder-blower, 


P. Iv< \ nanl and V. Varin, 


ib. 


218. 


Threshing Machines, 


Joshua Rollman, 


ib. 


21!). 


Horse Power Machines, . 


Colston S;inl'<>rd, • • 
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220. 


Tops for Tables, . 


Nathan Sargent, 


ib. 


221. 


Straw Cutters, . 


C. Schulize and J. F. Shroeder, . 


ib. 




Hewing Machine Needles, 


Wm. W. iShipman, . 


ib. 


222. 


Electrical Heating Apparatus, 


George B . (Simpson, , 


ib. 


231. 


Constructing Matrices, &c, 


John Joseph Charles Smith, 


ib. 


225. 


Making Lightning Conductors, 


Charles Stearns, . , 


ib. 


326. 


Horse Rakes, • 


Theodore J. Steffe, . 


ib. 


227. 


Hominy Mills, 


George Slrause, . . 


ib. 


22JL 


Bridges, 


David IL. Van Duzer, 


ib. 


2 2 'J 


Take-up for Trimming Looms, 


Samuel Walker, . . 


ib. 


2J1L 


Photographic Printing Machine, 


Charles Fontiyne, . 


ib. 


33|. 


Cut-off Gear for Steam Engines, 


Henry W hiitmjiton, , 


ib. 


2:12. 


Washing Machine, 


Asbury Wilkinson, . 


ib. 


23 3. 


Registering Apparatus, 


Jephthi Avery Wilkinson, • 
John F. Cook, • 


3 7 
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Try-coek for Sieain Boilers, 


lb. 


235. 


Railroad Chairs, . 


Henry W. Gray, . , 


ib. 


236. 


Presses, 


Horatio Francis Hicks, . 


ih. 


237. 


Deep-tea 8ounding Apparatus, 


George W. McCord, 


ib. 


33_a, — 


Shaping, 6tc, Backs ol Books, 


G. 1L Sanborn and J. E. Coffin, 


ib. 


23Ji 


Stoves, 


Thomas Shaw, 


ib. 


240. 


Converting Rotary Motion, 


A. T. Cnd< rhill, . 


ih. 


241. 


Perforating Hat Bodies, 


Wm. F. Warburton and Wra. B. 


Atkin, ib. 


21^ 


Distilling Liquids from Coal Tar, Morris L. Keen, 


ib. 


2A2. 


Churn, • 


Abel Austin, . , 


ib. 


24 1. 


Rotary Blower, • 


W in. B Barnard and E. Jordan, 


ib. 


215. 


Camp Stool, • 


Elbridge G. Belknap, 


ib. 


2A6. 


Seed Planters, 


Lewis Reese Carpenter, . 
E. S. Collin and T. N. Read, 


ib. 


247. 


Preparing Tobacco for Pressing, 


ib. 


248. 


Splitting Welts, . 


J. Critcherson and E. §» Noulton, 


ib. 


211L- 


Harvesters, 


Tobias Crumling, 


ib. 


25iL 


Reels for Harvesters, 


George S» Curtis, 
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251. 


Harvesters, 


Jacob D. Custer, 


ib. 


252. — 


Telegraphic Cable, 


J. S. Davison, 


ib. 


253. 


Bedstead, 


Ebcn Eaton, . 


ib. 


254. 


Coloring Wooleu Hats, . 


G. D Foote, 


ib. 


255. 


Rolling Mills, . 


John and George Fritz, . 


ib. 


256. 


• Washing Gas, 


Harvey Guild, 


ik 


252. 


Belt-hook, Pliers, and Punch, 


N. E. Hale, 


ib. 


258. 


• Distilling Oil from Coal, . 


John Howarth, 


ib. 


259. 


• Bedstead SlaU, . 


Tyler Howe, 


ib. 


260. 


• Couches in Railroad Cars, 


Edward C. Knight, 


ib. 


261. 


■ Screw-wrench, . 


W Kuhlenschmidt, 


ib. 


2ii2. 


- Moulding Water-traps, 


James A. Lowe, 


ib. 


203. 


■ Cooking 8tovea, . 


James L. Meafoy, 


ib. 


204. 


- Distributing Fertilizers, 


Z. N. Morrel, 


ib. 


265. 


■ Distilling Oils from Coke, 


George Mowbray, . 


ib. 


266. 


■ Writing Tablet, 


George M unger, 
8. D. Newbro', 


ib. 


267. 


- Bed-spring, 


ib. 


268. 


- Wire Cloth, 


Rufus Nutting, 
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- Sioves, 


Oscar Paddock, 
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370. Hoe*, 


Andrew Patterson, 
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E. L. Perkins, 
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- Mufls, 


Jane Phillips, 
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- Hoops of Skeleton Skirts, 


Joseph F. Pond, 
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274. Improvement in Cotton Bales, 

275. 8pring Hinge, 

276. Burglars' Alarm. • 

277. Horse Harnesses, . 

278. Steam Punching Machine, 

2 7 'J. Second Hands of 8top-watchcs, 

280. Safety Envelope, 

281. Gas Burners, . 

282. 1- Chamber Utensil, 

28:S. — - Scouring &, Hulling Buckwheat, 

284. Smut Machine, 

2fiS. Seed Planters, 

2Sfi 8tovcs, • 

287. Abdominal Supporter, 

288 Raising Water, 

2S9. Hand Punch, • 

221L Cotton Gins, 

291 Sheet Metal, 

2»2. ■ Door Spring, 

29:). Stave Machine, 

29 1. - Cigar«wroppers, • 

2 9 5. Heels of Boots and Shoes, 

29<>. Bungs of Casks, 

297. Portable Gas-holder, 

298. ■ Grain Separators, » 

299. Making Gas from Wood, ) 

300. Making Gas from Rosin, . $ 

301. Hare's Hydro-oxvgen Light, 
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L Improvement in Cooking Stoves, 
2» Tripping Cut-off Valves, 
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2. 

3* 
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tL 

•L 
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25. • 

26. ■ 
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C W. Pyle, 

C. J. Rooney and David Renshaw 

Abbott Q. Ross, 

John Rouse, . 

John Sparrow, 

Peler M. Salzell, 

Wm. J. 8tetM>n, 

John Stevens and John Johnson. 

J. C. Stoddard, 

Joseph N. Treadwell, 

Richard Ward, 

8. J. Wasterburg, . 

C. L. Whitney and Samuel Reed 

A. B. Weaver, 

Zatter F. Wilder, 

Reuben Wood, 

John Wilson, 

Henry W. Wimshurst, 

O. D. Barrett, 

James Decker, 

Francis Dixon, 

Luther Hall, 

John Keane, 

James McFarFan, * 
Jefferson Nash, 

August Schmidt, 

George Hand Smith, 
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- Revolving Fire Arms, . 

- Iron Fences, 

- Straw Cutters, * 

- Sewing Machines, 

- Lamps, 

- Heating Elevated Ovens, 

- India Rubber Fabrics, 

- Bending Metal Pipe, 

- Cultivator Teeth, 

- 1 Reaping Machines, 

- Magnetic Printing Telegraphs, 
" | Threading Screw Blanks, 

- Waste Device for Hydrants, 

- Sewing Machines, . 

- Clothes Dryers, . 

" | Mowing Machines, 
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L. For Handles of 8poons and Forks, 
1L Carpet Pattern, . 

3. — - Handles of Spoons, Forks, Ac, 

4. — — Skating or Riding Cap for Ladies, 
ft. Cooking Stove, . 

fi. Cylinder Stoves, . 

7_» — Sewing Machine, , 
S* Gaa Cocks, 4cc, 



C. J. Woolson, 
Frederick E. Sickles, • 

« 

Win. 8. Lavely and J. M. Cooper, 

Henry Jenkins, 

Jacob tL Mamma, • 

John W. Marsh, 

William Fulton, « 

P. A. Palmer, 

Henry Goodyear, 

J. Perkins and Wm. H, Burnet, 

David B. Rogers, 



Cyrus McCormick, 

Royal E. House, 

Elliot 8avage, 

John Calver, , 

O. L. Reynolds, 

Samuel Morrill, * 

Ephraim Ball and Ball & Butler, 



Philo B. Gilbert, 

Elmira J. Ney, 

Henry Hubbani, 

Eliza A. Murdock, . 

John Martino, 

J. Martino and James Horton, 

8. B. Ellithorp, 

B . M. Johnson, • 
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